Section I - Material Identification
C 18000 — CuCrNiSi (may also be specified as RWMA Class 3 or MOLD-MOR 1)

Section II - Hazardous Ingredients

Ingredient CAS Number OSHA-PEL ACGIH-TLV ACGIH
(wt %) 8-HrTWA  8HrTWA STEL
1993 1990-1991 1990-1991

Copper  (96.0) (7440 -50-8) Dust 1 mg/m’ 1 mg/m’ —_—
Pume 0.1 mg/m’ 02 mg/n’

Nickel (2.5 (7440-02-0) Mcial Img/m’ 0.05 mg/m’ —_—
Soluble Compounds  0.lmg/m’ 0.05 mg/m’

Silicon  (0.6) (7440-21-3) Dust Dust wual=15 mg/m’ 10 mg/m’ ———
Respirable Dust 5 mg/m’

Chbromium (0.4) (7440-47.3) Metal 1 mg/m’ 0.5 mg/m' —
Compounds 1 mg/m’ 0.5 mg/m®

Section III - Physical Data

Physical form: Solid

Boiling point: Copper 2300 Deg C. Specific Gravity: 8.9%Copper)

Vapor Pressure @20deg C. N/A Meliing Point: 1083 deg. C. (Copper)
Vapor Density: N/A Evaporation Rate:  N/A

Solubility in Waer: [nsoluble Appeannce: Red, metallic

Odor: No odor

Section IV — Fire and Explosion Data

Flash Point; N/A Auto Ignition Tempemsiure: N/A Flammable Limits(LEL-UEL): N/A

Solid masses are not combustible under normal condltions. Fire and explosion hazards are moderaic when the matcrial is in the form of dust and fine
powdzr when exposed to hear, flame, sparks, exothermic (heat generating) chemical reactions. Accumulations of metallic dust and powders should
be eliminated. Avoid the generations of ignition sourccs sparks, and flame in areas of dust and fine powder.

Extinguishing medis: Use no water; Use powdered extinguishing agents (Class D), dry sand or dry powders for metal fires.

Special Fire fighting Procedures:
Powder extinguishing agents should be applied gently on metal fires to avoid breaking any crust, which may have formed over the metal.
Unusual Fire and Explosion Hazards:
»  Never put water or liquids on molen mewl; explosion will ensue.
=  Powdered metal may ignite spontancously.
Hazardous Combustion Products:

Metals involved in a fire at extremely high tempevatures or in 8 molten state produce fume, gas, vapor, and/or dust that may be toxic
and/or respiratory irritants.




Section V — Reactivity Di

Stability: Stble under normal conditions

Conditions to avoid: Mokhen Meral may act violently with water. During storage avoid exposure 1o strong acids, bases, oxidizers and
the materials indicatcd below in the incompatibility section as it relates to composition

Hazardous Decomposition or Byproducts: Metal fume. metal oxide fume and vapors.
Hazsrdous Polymerization: Not applicable

Materials to avoid — incompatibility:

With Copper: Coppes reacts vioknily and is incompatible with acetylene, chlorine, chiorawcs, sodium azate, halogens,
halogenates, peroxides, hydrogen sulfide, bromates, hyrrozoic ackd, iodases, chloride, potassium oxidc, smmonium nitrate, phosphorous, lead azide,
fluorine, cthylene oxide, hydrazic acid, acetylene compounds, 3-bromopropens, CIF,;, hydruzine, mononitate, oxygen difluoride, oxidizers. alkalis,
alkalines, 1-bromo-2propyne. Avoad contact with acids. Burns spontancously in chlorine gas. Magnesium and copper dust or mist arc
incompatible. Remove all moisture from metal prior 10 any melting operations.

With Chromium: Chiromium reacts violenty with nitric oxide, potassiur chloride, lithium, ammonium nitrats, hydrogen peroxide,
and sulfur dioxide. Incompatible with oxidizery und alkalis. Chromium powder will explode spontaneously in air. Dust will bum or explode in
contact with ammonium nitrate.

With Nickel: Incomparible and can react violently with fluorine, ammonium nitratc, hydrazine, hydrogen with dioxane, NH3,
performic acid, phosphorus, seienium, suifur, titanium with potassium perchiorste, strang acids, combustibles like wood, nickel nitrate, methanot,
hydrogen, non-metxis, oxidants, sluminam, hydrazoic acid, iton, chlorine, peroxides, iodates, bromatcs, chiorates, sodium azide, copper nitogen
dioxide, ncetylene, chlorine trifluoride. Strong acids in contact with nickel produces flammable hydrogen gas.

With Siticon: ~ Incompaiible and will react with chlorin, fluorine, oxidizers, calcium, cesium carbide, alkaline carbonatcs, AL
and PbO, Cs,C; COFy, IF5, MnF), Rb;C;, FNO, AgF, Na alioy, phu water or steam.

Section V1 - Health Hazard Data

pulmonwy functional impatrment or respirstory sympwms.

Section VII — Precautions for Safe Handling or Use

Heakth hazard data does not exiat for this specific metal alloy. Dara for individual ingredients is given.
Summary of Acute hazards: Respiraiory wact isritation, metal fume faver, eye irritation.
Summary of Chrosic Hazards and Special Effects: See below. " Effects of Overexposurc”

Copper - Melting, grinding, and cutting of copper may produce fumcs or dust exposure. Breathing these fumes or dust may preseot
potentially significant health hazards. Fumes of copper may cause mets] fume fever with flu-like symptoms, diarrhea, and siin and hair
discoloration. While induserial dermatitic has not been reported. keratinization of the hands and soles of the feet has been reported.  Sysiemically,
copper dust and fume cause irriution of the upper respiratory ract, metallic taste in the mouth, and nausea. Copper fragments in the comes may
cause cataracts, discoloration or Joss of an cye.

Chromium - Chromium compounds sct s allergens with some workers and may cause dermatitis and may produce pulmonary
scmpitization. Chromic acid and chromaces have a direct corrosive effoct on the skin snd (he mucous membranes of the upper respiratory tract.
Although rare, there may be the possibility of skin and pulmonary sensitization. IARC has derermined that there is sufficiem evidence of increased
lung cancer among workers in the chromaze producing industry and possible cbromium alloy workers. This dewermination is supported is supported
by sufficient evidence for carcinogeniciry to animals and possible mutgenacity tsting of Cr compounds.

Nickel = The most common allment arising from contact with mickel or its compounds is allergic dermatitis, known as “nickel ixch”
which ugually occurs when the skin is molst. Generally nickel and salts of nickel do not cause syswomic poisoning, but nickel has been identified as
8 suspecied carcinogen. Nicke! intoxicstion may result in nusal and lung cancer.

Silicon — Accumulation in the lungs may be responsible for benign pneumoconiosis, but it is not considered 10 be responsible for

Chemical Exposure: Meial dust and fume exposure should be minimized when alloys sre subject to grinding cutting, extreme heat or other
forms of metalworking. Avoid breathing dust or fume by ensuring sdequase ventilation and/or wearing personal protective equipmens when
necessary.

Safe Hundling and Storage: Do nos s10r¢ ncar sirong scids, bascs or oxidizing agents or incompatible materials as described in Sectioa V
above. Prevent cxposure to min water, which may result in storm water pollution,

N



vSteps io be lee; im .Cue Material is Released or Spilled: In outdoor ascas, copper alloys should be coflected and coverad
promptly to prevent exposurs to siorm water. Heavy metals may leach from axposed alloys and contribute to storm wator potlution.

Waste Disposal: Copper and copper alloy byproducts and used components should be recycled whenever possible. If land filled, incincraicd
or otherwise disposed of, cadmium-bearing alloys muy be classified as RCRA hazardous waste, as determined by the TCLP analytical test method.
In some states, the presence of copper may classify waste as hazardous,

Section VIII- Control Measures

Respiratory Protection:

Engineering or administrative cantrels thould be used 1 reduce exposures below the PEL/TLV. If exposure excoeds the PEL/TLV, use NIOSH or
MSHA approved respirator protective equipment for the specific contaminant (dust/fume/mist). An industrial hygienisi, safety engineer, or other
qualified personne) should be consulted. Approved breathing equipment may be required for non-routine and emergoncy use.

Ventilation:
Local exhsust ventilation is required when dust, fumes or mists are genernied. Local and general exhaust ventilation should be used to keep sirborne
concentrations of dust, fumes, or mists below the PEL and TLV limits

Protective Gloves:
Required for melting pouring grinding, welding and handling of sharp or hot exposed metal. Select glove spproved for the epecific application.

Eye Protection:

Required for mehing, pouring grindiag, cutting or welding. Minimum requirement of approved safety glassea with side shields or goggles are
specified for thete operations, Melting, pouring, and welding may require special eye or face protection including face shisids, helmeis or tinted
glass. Grinding operations may require face shields. Safety syowash sustions should be provided near work aress.

Other Protective Clothing or Equipment;
Use both primary and secondary personal protective cquipment and special hest and molten metal resistant clothing for metal splash and spilling.
Full protective clothing is required as appropriate for chips. dust, powder, and high heat

Work/Hygicae Practices:

No eating, drinking, or use of fobacco products in work arcas. Wash hands and face after skin comtact and before eating, drinking, of use of tobacco
products and rest room use. Do not wear contaminated clothing during esting, drinking, tobacco, and rest room use. Take a shower and change
clothes a1 the end of the shift or after very soiling condihons. All contaminaed clothing must be Ieft at the manufscturing facility. Work clothing
should be laundered separatcly from ather household lsundry. Avoid inhalation and mgestion. Train employees in good work and hygicae practices.
Do not use alr hose to clean personns{ or machines, Follow lacal, state, or 1ocal standands for cadmium.

Esgineering Controls:

Worker exposure 10 hazardous conditions and airbome contaminams must be evaluaicd brought into compliance through the use of cnginecring and
administrative controls. Personal protective equipment may be used as a redundant measure or utilized when engineering measures are not feasiblc.
Use process enclosures, local, or genaral ventilation to maintain sirbome dusts and fumes below PELsand TLVs. If ventilation is used to remove
dust and fumos generated by grinding, cutting, or other opsrations, special ventilation procedures may be necessary to avoid explosion hazards in the
ducta by mainwaining dust concentrations below explosive limits.

Section IX - Additional Pre;:autions

Handling Storage and Decontamination Procedures:
Good housckecping must be practioed during storage, rransfer, handling and use 1 avoid excessive dust accumulation. Apply recommendations of
NFPA 49° for copper alloys.




