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Ladish Co., Inc.

MATERIAL SAFETY DATA SHEET
MSDS NO. 1521
ISSUED JULY 28, 1995
REVISED JANUARY 29, 2001

SECTION 1 - CHEMICAL PRODUCT AND COMPANY IDENTIFICATIONSECTION 1 - CHEMICA. PRODUCT
AND COMPANY IDENTIFICATIONSECTION 1 - CHEMICAL PRODUCT AND COMPANY
IDENTIFICATIONSECTION 1 - CHEMICAL PRODUCT AND COMPANY IDENTIFICAT!ON

PRODUCT NAME: Carbon Steel and Low Alloy
CHEMICAL NAME: Steel

CORPORATE FACILITY:
Ladish Co., Inc.
Cudahy Forgings Division
P. O. Box 8902
5481 S, Packard Avenue
Cudahy, WI 53110-8902

INFORMATION AND NORMAL BUSINESS HOURS:
Corporate Facility, AP&OH Department, (414) 747-3521

EMERGENCY PHONE NUMBERS:
Corporate Plant Security
Chemtrec

(414) 747-3614
(800) 424-9300

SECTION 2 - COMPOSITIONINFORMATION ON INGREDIENTSSECTION 2 - COMPOSITION/INIFORMATION
ON INGREDIENTSSECTION 2 - COMPOSITION/INFORMATION ON INGREDIENTSSECTION 2 -
COMPOSITION/INFORMATION ON INGREDIENTS

Typical
Component CAS No. WL % OSHAPEL {mg/m’) ACGIH TLV (mgnn’) LDS)/LCEQ Species Route
Carbon 7440440 | 0- 15 NX astablished Not established Noin'ormation
#Chromium* 7440478 0-14 0.8 Cdl & Crill compounds 06  Metal,Crii&Crl ;;ompoundl No in’ormation
’ 1 Metal
#Cobatt 7440-48-4 0- 9856 0.06 Metal, dust, fume 02 Metal dust, fume 6.17 ¢ m/kg, ratoral
iron 1309374 0-998 10 Fex0s dust, fume [} Fe20; dust, fume 8.4 g7 Yxp, mouselora!
#Manganese 7439-86-8 0~ 1 [ Compounds celling [ Dust & compounds 8.0 gr vkg, ratoral
1 Fume TWA 1 Fume
3 Fume STEL
Molybdenum | 7439-88-7 0-58 10 Total Insoluble dugt 10 insotuble No In! ormation
8 Soluble compounds & [ . Soluble
respirable insoluble
ailckel T7440-02-0 0-19 1 Metal & Insoluble compounds 1 Meta! & insoludle compounds No intormation
0.1 Solubie compounds 0.1 Boiudie compounds
Silicon T440-21-3 0-18 10 Total dust 10 No Ini >rmation
[ Respiradle
Tungaten T440-33-7 0- 38 [ TWA insoluble compounds [} TWA insoluble compounds 2 gmA g, unreportad
10 STEL insoluble compounds 10 STEL Insoluble compounds
1 TWA soluble compounds 1 TWA soluble compounds
3 STEL soiuble compounds 3 STEL soluble compounds
Vanadlum 1314-62-1 0-18% 0.8 V205 dust 0.08 VyOsdust, Tume 0.18 g nkg, mouscioral
0.1 V204 fume

“The chromium contained in this product Is in the clementsl form.
¥SARA reportable - See Section 12, Reguletory Information.
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SECTION 3 - HAZARDS {DENTIFICATIONSECTION 3 - HAZARDS IDENTIFICATIONSECTION 3 - HAZARDS

IDENTIFICATIONSECTION 3 - HAZARDS IDENTIFICATION
POTENTIAL HEALTH EFFECTS: Carbon steel and low alloy forgings In their usuai physical form do not posa a heafth hazard. However,
when subjected to welding, buming, grinding, cutting, abrasive blasting, heat treatment, pickling, etching, or similar opera tions, potentially
hazardous fumes or dusts may be emitted. The foilowing is a list of furmas or dusts that may be generated from this prodi ct and the health
effects associated with overexposure to them.

CHROMIUM (Cr): Chromium metal and its divalent and trivatent compounds are of low toxicity. Adverse reactions on the skin may include
dermatitls for a Crsensitive Individual. Long-term excessive inhalation exposure to farro-chromium alloys may cause lun3 changes in
workers exposed to these alloys. Exposure to chromium metal does not give rise to pulmonary fibrosis or pneumoconiosis. Chromium
metal, unlike hexavalent chromium (Chromium V), has not been linked to an increased risk of cancer.

COBALT (Co): Cobalt has been reported as causing hypersensitization type dermatitls In individuals who are susceptible. Industrial
exposures, possibly combined with small amounts of gilica, are reported capable of producing serious pneumoconiosis which is initlally of
an Insidious nature. Oversxposure to cobalt can cause chronic interstitial pneumonitis. Wheezing may be considered evidence of
hypersensitivity.

IRON (Fe): inhalation of iron oxide fumes may cause an apparemt benign pneumaconiosis which Is called siderosis. This diseasa is reported
not 1o be disabling, but makes X.ray determination of other lung condhtions difficult. No physical impairment of lung func ion has been
linked to siderosis. Iron dust can cause conjunctivitis, chorolditls, retinitis, and siderosis of tissues. Continued exposure 1o concentrations
above 30 mg/m’ can cause chronic bronchitis.

IRON OXIDE {Fa;0s): Long-term excessive inhalation axposure to iron oxide fume or dust has been associated with a beni jn lung condition
known ac siderosis. No physical impairment of lung function has been linked to siderosis.

MANGANESE (Mn): The centrai nervous system is the chief site of chronic manganese poisoning. Chronic manganesa psisoning (more
likely to occur after at least one or two years of prolonged or repeated exposuras) is not a fatal disease, although Rt is extr :mely disabling.
Early symptoms may inciude weakness in lower extremities, sleepiness, salivation, nervousness, and apathy. In more adranced stages,
severe facial expression and uncontrollable laughter may occur. Frashly formed manganese fume has caused fever and ¢ hill similar to
metal fume fever. Manganese has a high toxicity via the intraperitoneal and inhalation routes.

MOLYBDENUM (Mo): Molybdenum is generally considered to exhiblit a low order of toxicity; however, soluble compound s (molybdenum
trioxide) are more toxic via intraperitoneal and subcutaneous routes. Molybdenum trlaxide may produce Irritation of the «yes, nose, and
throat. In animals, soluble Mo compeunds have also caused weight loss, diarrhea, loss of coordination, pneurnoconiosis, breathing
difficulties, anvemia, and colic. Pneumoconiosis with Xvay findings and subjective symptoms has been observad In a smaz Il number of
workers exposed 16 metailic moiybdenum and Mo trioxide; howavar, no physical impairment of iung function has been linked to this
condition. Gout and hepatotoxicity have aiso been recorded due to molybdenum exposure.

NICKEL (NI): The most comsmon ailment ariging from contact with nickel or its compounds is an allergic dermatitis knowr as "nickel ich™
which usually occurs when the skin is moist, Generally nickel and most salts of nickel do ot cause systemic poisoning. IARC and NTP
have determined that thare ig limited evidence that nickel and cestain nickel compounds may be human carcinogens. Seaveral nickel
compounds are carcinogenic to laboratory animals and have been linked to an incraased incidence of cancer of the tungs and nasal
passages. Nickel can cause neoplasma via inhalation, subcutaneous, implantation, and intraperitonaal modes of exposur s routes.

SILICON (Si): Silicon Is considered to be a nuisance particulate by the American Conference of Governmental Industrial bygienists (ACGIH).

TUNGSTEN (W): Tungsten metal and insoluble tungsten compounds are generally considered o have a low toxicity, but 1ave produced
lung changes in experimental animals. Recent studies have falied to indicate any serious toxic effect follawing the inhatation or ingestion of
various tungsten compounds, although heavy exposure to dust or the Ingestion of large amounts of the soluble compour ds produces a
certain rate of mortality in experimental animals.

VANADIUM (V): Vanadium may act as an irvitant to the conjunctivae and respiratory tract. Eye symptoms may include ex sesgive tearing and
a burning sensation. Excessive inhaiation exposures, even after brief periods, may result in Inflammation of the nasal pa:isages, sore throat,
cough, tracheltis, bronchitis, wheezing, and chest pain. Excesslve long£erm or repeated exposures may result in more suvere effects such
as pulmonary edema, pneurnonia, chronic bronchitis, and recurring episodes of Jabored breathing. Workers exposed to ¢ xcessive levels of
vanadium often show a greenish discoloration of the tongue.

CARCINOGENICITY: Chromlum Is tistad In the Annual Report on carcinogens, as prepared by the National Toxicology Program (NTP), and
iso by the International Agency for Rasearch on Cancer (LARC) as a carcinogen. Nicked Is also listed by the IARC as a probable carcinogen

and by the NTP as a suspect carcinogen.
PRIMARY ROUTES OF ENTRY: Inhalation, kin contact

MEDICAL CONDITIONS POSSIBLY AGGRAVATED: individuals with chronic disaasas or disorders of the respiratory syst :m should consult
a physician regarding workplace exposure to Ingredients. :

ADDITIONAL OR MISCELLANEOUS INFORMATION: Nonmetallic coatings may be applied (often at the customer's requesl) to the surface of
our products. These are usually classified as protective coatings or lubrlcants. The possible presence of coatings on our products shotiid
be recognized and considered when evaluating potential empioyse health hazards and exposures during welding or othe! dust/fume
genesating activities. Material Safety Data Sheets for specific coatings are available upon request.

SECTION 4 - FIRST AID MEASURESSECTION 4 - FIRST AID MEASURESSECTION 4 - Fi3ST AID
MEASURESSECTION 4 - FIRST AID MEASURES
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INHALATION: For breathing difficulty caused by inhalation of dust or fume, move individuat to trash alr and administer ox!'Gen as
necessary. If breathing has stopped, perform artificial respiration. Obtain medical attention at once.
SKIN: Skin cuts and abrasions can be treated by standard first aid. If skin irritation develops, remove contaminated clothing and wash
contaminated skin with water for five minutes. f inritation persists, obtain medical assistance.

EYES: in case of contact with dust or powder, immediately flush eyes with large amounts of water for fifteen minutes, occ: inionally lifting
the lower and upper lids. If irritation persists, obtain medical assistance, Contact lsnses are not recommanded if working with metal dusts
and powders. i

INGESTION: Aithough not expected in an industrial setting, swallowing metal powder or dust can be treated by having Individual swallow
large quantities of water and attempting te induce vomiting If consclous, Obtain medical assistance at once.

SECTION 5 - FIRE FIGHTING MEASURESSECTION 6 - FIRE FIGHTING MEASURESSECTION 5 - FIRE

FIGHTING MEASURESSECTION 5 - FIRE FIGHTING MEASURES
FLASH POINT (°F)/METHOD USED. Not applicable

FLAMMABLE LIMITS (% VOL): Not appiicable
LEL: Notapplicabla
UEL: Not applicable

EXTINGUISHING MEDIA: Carbon and low alloys themselves present negligible fire and exgplosion hazards. A moderate fir: and explosion
hazard may exist due to contamination or when material is finaly divided and exposed to heat or flames. Use fire fighting inethods that are
appropriate for surrounding fire. '

SPECIAL FIRE FIGHTING INSTRUCTIONS: Use powdered graphlte, dolomite. dry sand, or other Class D type extingulshin agents for firas
involving metal,

UNUSUAL FIRE AND EXPLOSION HAZARDS: High concentrations of dust may present an explosion hazard under rare favoring conditions
of particls size, dispersion, and strong ignition sourca. Good housekeeping and adequate ventilation are recommended.

SECTION 6 - ACCIDENTAL RELEASE MEASURESSECTION 6 - ACCIDENTAL RELEASE MEASLRESSECTION

6 - ACCIDENTAL RELEASE MEASURESSECTION 6 - ACCIDENTAL RELEASE MEASURES
STEPS TO TAKE IF MATERIAL IS RELEASED OR SPILLED: In solid form, this material poses no special clean-up procedures. It alloy dusts
_or powder must be removed, use vacuuming or wet sweepling techniques to prevent heavy concentrations of airborne dust.

WASTE DISPOSAL METHOD: Various state regulations may require specific labeling, packing, storage, transportation, ani disposal
procedures. If potentiat for a splli or release of metal powders or dusts may exist, follow an appropriate emergency spiil ri.sponse plan
consistent with local, state, and federal regulations.

SECTION 7 - HANDLING AND STORAGESECTION 7 - HANDLING AND STORAGESECTION 7 - HANDLING

AND STORAGESECTION 7 - HANDLING AND STORAGE
WORK PRACTICES: Use lifting and working devices, e.g., crane, hoist, ofc. within related capacities and in accordance wi'h manufacturers’
instructions when handiing these products. Shouki be handled in ways to minimize generation of alrborne dust and fuma

ADDITIONAL INFORMATION: Nonmetallic coatings.. i.e., lubricants, rust preventive olis, paints, epoxies, and laminates, etz may be applied
{generally at the customer’s request) to the surface of these products. The possible presence of these coatings should be racognized and
considered when evaluating potential employea health hazards and exposuras during handling and welding or other dust/ ume generating
activities.

SECTION 8 - EXPOSURE CONTROLS AND PERSONAL PROTECTIONSECTION 8 - EXPOSURE: CONTROLS
AND PERSONAL PROTECTIONSECTION 8 - EXPOSURE CONTROLS AND PERSONAL
PROTECTIONSECTION 8 - EXPOSURE CONTROLS AND PERSONAL PROTECTION

ENGINEERING CONTROLS (VENTILATION, ETC.): Provide ventitation sufficlent to maintain exposure levels below the ap; licable exposure
limits.

When airborne amissions may occur due to further processing: (1) avoid breathing dust and fume, (2) evaluate potential cmployee
axposure, (3) minimize penetration of alrborme emissions, {4) maintain surfaces free as practica! of accumulated material, 8) use protective
clothing as specifiad by an Industrial hyglenist or safety professional where exposurs javeis may be excassive, (6) do not smoke In work
area, (7) wash hands before eating, drinking or smoking and aftar handling, {8) change contaminated clothing before leavi g work premiges.

Removal of surface coatings should be considered prior to welding or other fume generating activities.

EYE PROTECTION: Usa salety glasses and/or other protective eyewsar as specified by a safety professional where risk ol eye injury is
present.

SKIN PROTECTION: Not anticipated to pose a significant skin hazard. Use gloves {i.e., cotton or leather) and/or protactiv: clothing (i.e.,
Tyvek, cotlon) as specified by an industrial hygienist or safety professional where exposure levels are excessive.

RESPIRATORY PROTECTION: When engineering controls are not feasibie or sufficlent to lower exposure levels below th applicable
exposure limit, use a NIOSH-approved respirator which protects against dust or fume as specified by an industrial hygien st or qualified
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safety professional in accordance with manufacturer instructions and use limitations.

SECTION 8 - PHYSICAL AND CHEMICAL PROPERTIESSECTION 9 - PHYSICAL AND CHEMICAL
PROPERTIESSECTION 8 - PHYSICAL AND CHEMICAL PROPERTIESSECTION 9 - PHYSICAL AND CHEMICAL

PROPERTIES
PHYSICAL DESCRIPTION: Odoriess solid with gray-black metallic lustre, becoming reddish brown with oxidation

MELTING POINT: Range of 2600-2800°F, depending on specific alloy composition
VAPOR PRESSURE (mmHg at 20°C): Not applicable
VAPOR DENSITY (Alr=1): Not applicatle
PERCENT VOLATILE BY VOLUME: Not applicable
DENSITY {lb/eu.in.): 0.28 - 0.29, depending on spacific alioy composition
EVAPORATION RATE (Ethyt Ether=1): Not applicable
BOILING POINT: Not applicable
SOLUBILITY IN WATER: Not solubla
‘ SPECIFIC GRAVITY: Approximately 7 - 8, depending on specific alloy composition

PH: Not applicabte

SECTION 10 - STABILITY AND REACTIVITYSECTION 10 - STABILITY AND REACTIVITYSEC TION 10 -

STABILITY AND REACTIVITYSECTION 10 - STABILITY AND REACTIVITY
STABILITY (CONDITIONS YO AVOID): Material is stable at room temperature under normal storage and handling conditions.

INCOMPATIBILITY (MATERIALS TO AVOID): Contact of powder with strong acids or oxidizers may form flammable and ex slosive hydrogen
gas or oXide fumes.

HAZARDOUS DECOMPOSITION PRODUCTS: Metal fumes and certaln noxious gases, such as CO, may be produced durir) welding or
bumning operations. Refer to Sections 3 and 8 for additional information.

HAZARDOUS POLYMERIZATION: Will not occur.

SECTION 11 - TRANSPORT INFORMATIONSECTION 11 - TRANSPORT INFORMATIONSECTION 11 -
TRANSPORT INFORMATIONSECTION 11 - TRANSPORT iNFORMATION
DOT TRANSPORTATION DATA (49 CFR 172.101):

HAZARDOUS MATERIAL PROPER SHIPPING NAME: Not listed
HAZARD CLASS: Not listed
IDENTIFICATION NUMBER: Not listed

SECTION 12 - REGULATORY INFORMATIONSECTION 12 - REGULATORY INFORMATIONSECTION 12 -

REGULATORY INFORMATIONSECTION 12 - REGULATORY INFORMATION
EPA REGULATIONS: :

RCRA HAZARDOUS WASTE NUMBER: Not listed (40 CFR 261.33)

SARA/TITLE Il HAZARD CATEGORIES: Under applicable definitions, this materizl may meet the criteria for delayed (ch7onic) heaith
hazard category.

SARA 313 INFORMATION: This produst containg chemicals subject to tha raporting requirements of Section 313 of Title lil of the
Superfund Amendments and Reauthorization Act (SARA) of 1988 and 40 CFR Part 372 (see Section 3; the # symbol denotes chemicals
subject 10 these raporting requirements). Pleasa also note that if you repackage or otherwise redistribute this product to industrial
customers, SARA 313 requires that a notice be sent to thoge customers.

SECTION 13 - SPECIAL PRECAUTIONSSECTION 13 - SPECIAL PRECAUTIONSSECTION 13 - SPECIAL

PRECAUTIONSSECTION 13 - SPECIAL PRECAUTIONS
During welding, precautions should be taken for airbomne contaminants and noxious gases that may originate from comporents of the
welding rod. Of special concern are silica or silicates, fluorides, copper, manganese, carban monoxide and nitrogen oxide:.. Arc and sparks
generated when welding with this product could be a source of Ignition for combustible and flammable materials.
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SECTION 14 - OTHER INFORMATIONSECTION 14 - OTHER INFORMATIONSECTION 14 - OTHER

INFORMATIONSECTION 14 - OTHER INFORMATION
Original Date of Preparation: 11/10/88
- Previous Revision Date: 04/16/89
Latest Revision Date: 01/29/01

The information contained herein is based on current kKnowledge and experienca; no responsibiiity is accopted thet the information s

sufficlent or correct in all cases. Users should consider these data only as a supplemont to other Informatlon gathered |y them and must
make Independent determinations of suftability and completoness of Information from all sources to assure proper use an:! disposal of
these materisis, tho safety and health of employoes and customors, and the protection of the environmont



