
Crucible Specialty Metals 
Material Safety Data Sheet 

 
1. Product Identification 
 This MSDS Applies to all established steel grades manufactured at Crucible 
Specialty Metals Division. Specific percent components for each element can be obtained 
from the certificate of test.  
 
Date of Preparation:  May 2002 Prepared By:  Crucible Specialty Metals Division 
Supersedes:   May 2000   P.O. Box 977, Syracuse, NY 13201 
 
Telephone for Information: (315) 487-4111  
Contact Quality Assurance Dept., EXT. 9310 
 
Emergency Telephone: 1(800)365-1180 
 
HMIS Rating:   Health = 1,  Flammability = 0,  Reactivity = 0 
WHMIS Rating (Canada): Class D – Division – 2 – Sub Division A 
    Untested mixture containing a toxic material 
 
2. Hazardous Ingredients 
 
% Weight

Alloy Elements CAS Number High Speed Tool Steel 300 Stainless 400 Stainless Valve Steel
Aluminum * + 7429-90-5 < 0.1 < 3.0 < 1.0 < 0.5 < 0.5
Carbon 7440-44-0 < 3.5 < 3.5 < 0.5 < 2.0 < 1.0
Chromium 7440-47-3 < 5.0 < 15.0 < 26.0 < 27.0 < 23.0 
Cobalt 7440-48-4 < 15.0 < 11.0 < 0.5 < 0.5 < 0.5
Columbium (Nb) 7440-03-01 < 3.0 < 0.1 < 2.0 < 2.5 < 2.5
Copper * 7440-50-8 < 0.5 < 0.5 < 4.0 < 5.0 < 0.5
Iron 1309-37-1 < 75.0 < 90.0 < 90.0 < 60.0 < 60.0
Manganese * 7439-96-5 < 1.0 < 3.0 < 6.0 < 3.0 < 13.0
Molybdenum 7439-98-7 < 11.0 < 10.0 < 4.0 < 3.0 < 1.0
Nickel * 7440-02-0 < 1.0 < 2.0 < 37.0 < 5.0 < 15.0
Selenium * 7782-49-2 < 0.1 < 0.2 < 0.5 < 0.5 < 0.1
Silicon 7440-21-3 < 1.0 < 5.0 < 2.0 < 2.0 < 4.0
Titanium 7440-32-6 < 0.1 < 0.1 < 1.0 < 0.5 < 0.5
Tungsten 7440-33-7 < 19.0 < 11.0 < 0.5 < 4.0 < 3.0
Vanadium * + 7440-62-2 < 10.0 < 18.0 < 0.5 < 0.3 < 0.5
 
* SARA Title III, Section 313, Toxic Chemical. These chemicals are subject to the 
reporting requirements of Section 313 of the Emergency Planning and Community Right-
to-Know Act of 1986 and 40 CFR 371. Please note if you repackage or otherwise 
redistribute this product to industrial customers, a notice similar to this one must be sent 
to those customers. 
+ Regulated, under Section 313, as fume or dust.  
 



3. Physical Data 
 
 Boiling Point: NA   Specific Gravity (H20 = 1.0) : 7.4 – 8.7 
 Melting Pint: 2600° F – 2800 °F Evaporation Rate (Butyl Acetate = 1.0) : NA 

 Vapor Pressure (mmHg) : NA Solubility in Water: Insoluble 
 Vapor Density (Air = 1) : NA  Appearance and Order: Solid, odorless metal 
 
4. Fire and Explosion Data 
 Flash Point: NA   Special Fire Fighting Procedures: NA 
 Flammable Limits: NA  LEL/UEL: NA 
 Unusual Fire and Explosion Hazards: NA Extinguishing Media: NA 
 
5. Reactivity Data 
 Stability: Chemically Stable 
 Conditions to Avoid: Avoid exposure to generated dust and/or fume 
 Incompatibility (Materials to Avoid): Reacts with strong acids to generate 
hydrogen gas 
 Hazardous Decomposition or Byproducts: Metallic oxides 
 Hazardous Polymerization: Will not occur 
 
6. Heath Hazard Data 
 Primary Route of Exposure: Inhalation of fumes from welding or burning: dusts 
from grinding or cutting. 
 Routes of Entry: Inhalation: YES Skin: NO Ingestion: No  Eyes: YES 
 
 Health Hazards (Acute and Chronic): 
  
 NOTE: Steel products in their usual physical form do not pose any health hazards. 
However, when subjected to welding, burning, sawing, brazing, grinding, etc., potentially 
hazardous fumes or dust may be generated. The above operations should be performed in 
well-ventilated areas. The primary route of exposure is from inhalation of fumes and 
dusts.  
 
The effects of overexposure to the various metal fumes and dusts which may be 
generated from this product and the associated health effects from overexposure are as 
follows: 
 
ACUTE: Excessive inhalation of metallic fumes and dusts may be irritation to respiratory 
passages. Excessive inhalation of fumes from many metals can produce and acute 
reaction known as “metal fume fever”. Systems consist of chills and fever (very similar 
and easily confused with flue symptoms), a metallic taste in the mouth, and dryness and 
irritation of the throat. The symptoms come on a few hours after excessive exposures and 
usually last from 12 to 48 hours. Long-term effects from metal fume fever have not been 
noted. Iron oxide, copper and manganese have been associated with causing metal fume 
fever.  
 



High concentrations of metallic fumes and dusts can results in irritation of the eyes, skin, 
mucous membranes, and other forms of physical irritation. 
 

 
 

 
 
NTP = National Toxicology Program 
 1: Known to be carcinogenic; sufficient evidence from human studies 
 2: Reasonably anticipated to be a carcinogen; limited evidence from studies in 
humans or sufficient evidence from studies in experimental animals 
  
IARC = International Agency for Research or Cancer 
 1: Carcinogenic to humans; sufficient evidence of carcinogenic 
 2A:  Probably carcinogenic to humans; limited human evidence, sufficient 
evidence in experimental animals 
 2B:  Possibly carcinogenic to humans; limited evidence in human in the 
absence of sufficient evidence in experimental animals 
 3: Not classified as a carcinogenic to humans 
 4: Probably not carcinogenic to humans 
 
 
 



 
 
Chronic: Chronic inhalation of high concentrations of metallic fumes and dusts are 
associated with the following conditions: 
 
Aluminum: Excessive exposures to aluminum metals fumes and dust have been 
associated with scarring of the lung tissue and respiratory irritation, but this effect may be 
due to simultaneous silica exposure.  
Carcinogenicity: NA NTP: NO OSHA Regulated: NO 
 
Carbon: Elemental carbon, as it exists in this product, is of very low toxicity. Health 
hazard data presented here is based on exposures to carbon black, not carbon as it is 
found in this product. Chronic inhalation exposure to carbon black may result in 
temporary or permanent damage to lungs and heart. Pneumoconiosis has been found in 
workers engaged in the production of carbon black. Skin conditions such as inflammation 
of the hair follicles, and oral mucosal lesions have also been reported from skin exposure. 
Carcinogenicity: NA NTP: NO LARC 3* OSHA Regulated: NO 
* (for carbon black) 
 
Chromium: The health hazards associated with exposure to chromium are dependent on 
its oxidation state. The metal form (chromium as it exists in this product) is of very low 
toxicity. Welding fumes, generated from high chromium stainless steel, may contain 
hexavalent chromium. This water-soluble hexavalent form is considerable more toxic. 
Adverse effects of the hexavalent form on the skin may include ulcerations, dermatitis, 
and allergic skin reactions. Inhalation of hexavalent chromium compounds can result in 
ulceration and perforation of the mucous membranes of the nasal septum, irritation of the 
pharynx and larynx, asthmatic bronchitis, bronchospasm and edema. Respiratory 
symptoms may include coughing and wheezing, shortness of breath, and nasal itch, Eye 
irritation or inflammation may also result. The NTP lists hexavalent chromium as a 
known human carcinogen. Chromium metal is listed as not classifiable as to carcinogenic 
to humans. 
Carcinogenicity: YES NTP: NO IARC: 3* OSHA Regulated: No 
*(Hexavalent Chromium NTP: 1, IARC: 1) 
 
Cobalt: Inhalation of cobalt metal fumes and dust causes irritation of the nose and throat. 
Cobalt dust may cause an asthma-like disease with symptoms ranging from cough, 
chronic bronchitis, shortness of breath and labored breathing, to decreased pulmonary 
function, nodular scarring of the lung tissue, permanent disability and death. Exposure to 
cobalt may cause weight loss, dermatitis (inflammation of the skin) and respiratory 
hypersensitivity. Although cobalt is not listed by NTP or OSHA as a carcinogen, some 
data suggests that cobalt is an experimental carcinogen in laboratory animals. The author 
finds that the current OSHA limit of 0.1 mg/m3 is not protective of worker health. 
Carcinogenicity: NA NTP: NO IARC: 2B OSHA Regulated: NO 
 
Columbium (Niobium): Columbium, when inhaled is retained mainly in the lugs, and 
secondarily in bones. It interferes with calcium as an activator of enzyme systems. In 



laboratory animals, inhalation of niobium nitride and/or pentoxide leads to scarring of the 
lungs at exposure levels of 40mg/m3. Columbium is a moderate eye irritant and a 
powerful skin irritant in laboratory animals. 
Carcinogenicity: NA NTP: NO IARC: NO OSHA Regulated: NO 
 
Cooper: Industrial exposure to copper fumes, dusts and/or mists results in metal fume 
fever, nausea, irritation of upper respiratory tract, and irritation of nasal mucous 
membranes. Chronic poisoning could aggravate individuals who suffer from Wilson’s 
disease, a genetic condition characterized by liver cirrhosis, brain damage, nerve damage, 
kidney disease, and copper deposition in the cornea (eye). 
Carcinogenicity: NA NTP: NO IARC: NO OSHA Regulated: NO 
 
Iron: Iron oxide can be generated during arc welding of this product. Chronic inhalation 
of excessive concentrations of iron oxide fumes and dusts may result in development of 
benign pneumoconiosis called siderosis, which is observable as an X-ray change. No 
physical impairment of lung function has been associated with siderosis. Inhalation of 
excessive concentrations of iron oxide may enhance the risk of lung cancer development 
in workers exposed to pulmonary carcinogens. Acute exposure to the eyes may result in 
mild conjunctivitis. 
Carcinogenicity: NA NPT: NO IARC: NO OSHA Regulated: NO 
 
Manganese: Chronic exposure to high concentrations of manganese fumes and dusts may 
increase the incidence of pneumonia and lung damage and may adversely affect the 
central nervous system with symptoms including sleepiness, weakness, emotional 
disturbances, spastic walk, mask-like facial expression, and paralysis. 
Carcinogenicity: NA NPT: NO IARC: NO OSHA Regulated: NO 
 
Nickel: Nickel fumes are respiratory irritants and have been a known cause of asthma, 
pneumonia, pulmonary edema and pulmonary fibrosis in welders using nickel alloys. 
Airborne nickel-contaminated dusts are regarded as capable of producing lung cancer. 
The risk is higher for workers at primary nickel smelters and refineries than for workers 
exposed to nickel alloys. Skin contact may cause and allergic rash. Nickel itch is the 
dermatitis resulting from sensitization to nickel. Itching can occur up to seven days 
before skin eruption occurs. The primary skin eruption is reddening or infection of the 
hair follicles, which may be followed by skin ulceration. Nickel sensitivity, once 
acquired, is apparently not lost.  
Carcinogenicity: YES NTP: 2 IARC: 2B OSHA Regulated: NO 
 
Selenium: Overexposure of selenium fumes may produce accumulation of fluid in the 
lungs, garlic breath, bronchitis, pneumonitis, bronchial asthma, nausea, chills, fever, 
headache, sore throat, shortness of breath, conjunctivitis, vomiting, abdominal pain, 
diarrhea, and enlarged liver. Selenium is and eye and upper respiratory irritant and a 
sensitizer. Overexposure may result in red staining of the nails, teeth, and hair. Selenium 
dioxide reacts with moisture to form selenious acid, which is corrosive to the skin and 
eyes. 
Carcinogenicity: NA NTP: NO IARC: 3 OSHA Regulated: NO 



 
Silicon: Elementary silicon is an inert material. Slight pulmonary lesions have been 
reported in laboratory animals from injections of silicon dust within the trachea. Silicon 
dust has little adverse effect on lungs and does not appear to produce significant organic 
disease or toxic effects when exposures are kept under the TLV. Silicon may cause 
chronic respiratory effects if repeated overexposure occurs. 
Carcinogenicity: NA NTP: NO IARC: NO OSHA Regulated: NO 
 
Titanium: Elemental Titanium is an inert material. Titanium dioxide may be generated in 
welding fumes from this product. At extremely high concentrations, titanium dioxide has 
induced lung cancer in rats. Titanium dioxide dust is a mild pulmonary, eye and skin 
irritant. Rats exposed to titanium dioxide developed small focal areas of emphysema 
which were attributable to large deposits of dust. Excessive exposure in humans may 
result in slight changes in the lungs. The dusts of titanium dioxide can be placed in the 
nuisance category.  
Carcinogenicity: NA NTP: NO IARC: NO OSHA Regulated: NO 
 
Tungsten: Chronic exposure to tungsten dust has been reported to cause pulmonary 
fibrosis characterized by cough, labored breathing and wheezing. Dermatitis 
(inflammation of the skin) primarily on the sides of the neck, inner forearm, and the 
backs of the hands, were also reported. Dusts of tungsten pose a hazard considered to be 
somewhat greater than that of nuisance dust.  
Carcinogenicity: NA NTP: NO IARC: NO OSHA Regulated: NO 
 
Vanadium: The health hazards associated with exposure to vanadium are dependent on its 
oxidation state. This product contains elemental vanadium. Elemental vanadium could be 
oxidized to vanadium pentoxide during welding. The pentoxide form is more toxic than 
the elemental form. Chronic exposure to vanadium pentoxide dust and fumes may cause 
sever irritation of the eyes, skin, upper respiratory tract, persistent inflammation of the 
trachea and bronchi, pulmonary edema, and systemic poisoning. Signs and symptoms of 
overexposure include: conjunctivitis, nasopharyngitis, cough, labored breathing, rapid 
heartbeat, lung changes, chronic bronchitis, skin pal, greenish-black tongue, and an 
allergic skin rash. 
Carcinogenicity: NA NTP: NO IARC: NO OSHA Regulated: NO 
 
This product, as a mixture, has not been determined to be carcinogenic. However, 
individual components – Nickel, certain chromium and cobalt compounds, and titanium 
dioxide – have been associated with carcinogenicity.  
 
 
7. Precautions for Safe Handling and Use 
 Steps to be taken in case material is released or spilled: NA 
 Waste Disposal Method: Recycle metal pieces and grinding dust, etc – according 
to Federal, State, and local disposal regulations. 
 



 Precautions to be taking in handing and storage: use good housekeeping practices 
to prevent accumulation of dust and keep airborne dust concentration at a minimum.  
 
 
8. Control Measures – Always Consults a Professional Hygienist 
 Respiratory Protection: If fumes, misting, or dust conditions occur, consult a 
professional industrial Hygienist. Provide NIOSH-approved respirators. 
 
 Ventilation: Use general or local exhaust ventilation to keep airborne 
concentration of dust and fumes below the TLV. Consult a professional Industrial 
Hygienist.  
 
 Gloves: Gloves and barrier creams may be necessary to prevent skin sensitization 
and dermatitis. (Inflammation of the skin). 
 
 Eye Protection: Safety glasses should be worn when grinding or cutting; face 
shield should be worn when welding or burning.  
 
 
9. Additional Information  
 Contact: Quality Assurance Department 
     Crucible Specialty Metals Division 
   P.O. Box 977 
   Syracuse, New York 13201 
 Telephone:  (315) 487-4111, Extension 9310 
 
 As defined by OSHA, a STEL (Short Term Exposure Limit) is the employee’s 
fifteen-minute, time-weighted average exposure which must not be exceeded at any time 
during a workday. Exposures above the TLV-TWA up to the STEL should not be longer 
than 15 minutes and should not occur more than four times per day, with an hour between 
successive exposures.  
 
Coatings may be applied to the products for protective purposes. The possible presence of 
coatings should be recognized and considered when evaluating potential employee 
hazards and exposures during dust – and fume-generating activates. Applicable coating 
MSDSs are available upon request.  
 
 
 
 
 


