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1 - PRODUCT AND COMPANY IDENTIFICATION

PRODUCT: HIGH TEMPERATURE ALLOY

DESCRIPTION: ODORLESS, GRAY METALLIC SOLID

PRODUCT FAMILY: HIGH TEMPERATURE ALLOY/SUPER ALLOY

This Material Safety Data Sheet applies to ASKO prducts:
ASKODYNE “H"™ ASKODYNE “HX"™ UNISHEAR 1100™, and

UNISHEAR 2200™

MANUFACTURER

: ASKO, INC.

P.O. BOX 355
HOMESTEAD, PA 15120
PHONE(412) 461-4110

CONTACT PERSON: JOEL KNEISLEY

TECHNOLOGY MANAGER
(412) 326-2969

2 — COMPOSITION/INFORMATION ON INGREDIENTS

CAS PERCENTAGE BY
COMPONENT NUMBER WEIGHT OSHA PEL ACGIH TLV
. 10 mg/n? 5 mg/nt
Iron (Fe) 7439-89-6 19-30 as FgOs (Fume) as FgO; (Dust and Fume)
. ) 1.5 mg/n
Nickel (Ni) 7440-02-0 0-55 1 mgfm (Inhalable Fraction)
0.5 mg/m (Cr, Cr Il
Chromium (Cr) 7440-47-3 0-21 055 m/gr%n?((:(r:rvlll)l) 0.05 mg/mi(Cr VI Soluble)
H9 0.01 mg/mi(Cr VI Insoluble)
0.1 mg/ni 0.02 mg/ni
Cobalt (Co) 7440-48-4 0-16 (as Co) (a5 Co)
15 mg/ni Total Dust
Niobium (Nb) 7440-03-1 0-5 5 mg/n? Resp. Dust 10 mg(/PrﬁN(T)c;;’" Dust
(PNOR)
15 mg/n? 10 mg/ni, Inhalable
Molybdenum (Mo) 7439-98-7 0-5 (Mo Metal) 10 mg/ni Resp.
) 15 mg/n? Total Dust
Aluminum (Al) 7429-90-5 0-2 5 mg/n? Resp. Dust 10 mg/nt
L . 15 mg/ni Total Dust
Titanium (Ti) 7440-44-0 0-2 5 mg/n? Resp. Dust 10 mg/ni Total Dust

*OSHA PEL proposed (1989) and subsequently vacat@therwise apply PNOR PEL — 15 md/fiotal Airborne Dust; 5 mg/ffRESP.)

NOTE: 1) The above details encompass the compositioger for this series of product grades.
2) All exposure limits are 8-hour TWAs unless othiee specified.
3) Abbreviations/Acronyms are defined in Sectién 1
4) OSHA PEL — Mandatory regulatory exposure stathda
5)ACGIH TLV — Consensus exposure guideline, ngulatory requirement.
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I 3 — HAZARDS IDENTIFICATION I

GENERAL HAZARD STATEMENT : This document is directed toward airborne patéite that may be generated during
processing of this product. Solid products pregpdirem this material are classified as “articleaiare exempt from OSHA
MSDS requirements. This product in its normalresufactured physical state does not represerdlthha fire hazard. Itis
recognized that user processing can alter the émihéxazardous properties of this product. Hazardobsrne dust may be
generated by physical/mechanical means such agigginwelding, brazing, torch-cutting, sawing, lilnd), polishing, and
machining.

HAZARD OVERVIEW : Potentially hazardous airborne dust may be ggedrunder certain handling and processing comgitid
Processing should be performed in well-ventilatexhs. High airborne dust concentrations shouldduizessed by a Certified
Industrial Hygienist or other competent professiondust concentrations cannot be effectivetyited by procedural
improvements or ventilation and other engineerimgtiols, respiratory protection and other PPE rhadttilized.

HMIS DESIGNATION/SOLID PRODUCT: HEALTH 0 FLAMMABILITY 0 REACTIVITY 0
The above designation applies to solid productaltieisk and flammability are dependent upon plertsize and dust concentration.

HMIS DESIGNATION/AIRBORNE DUST: HEALTH 2 FLAMMABILITY 1 REACTIVITY O
PRIMARY ROUTE OF ENTRY : Inhalation of airborne dust.

HMIS KEY: 0 = Minimal Hazard; 1 = Slight Hazard; 2 = Moder#dlazard; 3 = Serious Hazard; 4 = Severe Hazard

Acute Effects of Overexposure

This product in normal solid form does not presanexposure hazard. Airborne dust associatedméithanical processing is
hazardous.

INHALATION :
Acute exposures to high concentrations of airbaiue may result in respiratory irritation or olosted airways. Recurring
inhalation at high dust levels from any source mesplt in respiratory system damage.

EYE:
Direct eye contact with airborne dust may causeieitation, redness, itching associated with naemital abrasion.

SKIN:
Prolonged contact with dust may cause skin ifatabr sensitization, possibly leading to dermatiti

INGESTION:
Solid product as manufactured is not a likely stgn hazard. Ingestion of large quantities af frioduct (dust) may cause
gastrointestinal irritation and pain, nausea andéoniting. Other serious effects (diarrhea, cosinrs, death) may occur if large
amounts of product are swallowed. Ingestion ofsiv@sgquantities of dust is extremely unlikely untdgrical processing conditions.
Unconfirmed reports from sources outside the Carbetal Industry suggest that ingestion of sigafficquantities of Cobalt can
potentially cause cardiovascular disorders.

Chronic Effects of Overexposure

REPEATED EXCESSIVE EXPOSURES MAY CAUSE:
Allergic skin sensitization/dermatitis
Respiratory irritation, inflammation, permanentpieatory system damage
Eye inflammation, irritation of mucous membranes
Systemic damage to target organs

CARCINOGENICITY :
This product in solid form has not been identifeeda known or suspected carcinogen. IARC, NTPGBHA have listed Cobalt as
a potential carcinogen. Toxic characteristicandividual components are presented in Section 11.
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SYNERGISTIC MATERIALS :
None known

SIGNS AND SYMPTOMS OF OVEREXPOSURE
Redness, swelling, itching, and/or irritation ofrs&ind eyes; dermatitis
Coughing, wheezing, shortness of breath, respiratotation; permanent respiratory system damage
Systemic damage to target organs

MEDICAL CONDITIONS GENERALLY AGGRAVATED BY EXPOSURE
Pre-existing allergies, respiratory disorders, skid conditions may be aggravated by exposurébo@ne dust. Individuals with
prior history of emphysema, asthma, bronchitispitis, or other pulmonary and skin disorders malyibit sensitivity to dust.

I 4 — FIRST AID MEASURES I

INHALATION : If overexposure occurs, remove victim from theerse environment to fresh air. If symptoms dfimnary
involvement persist (coughing, wheezing, shortrddseath), seek medical attention. If breathiag btopped, certified individuals
should perform CPR. Keep affected person warmaamelst.

EYE: Immediately flush with large amounts of runningter for several minutes. If persistent eyeatiin occurs, seek medical
attention.

SKIN: If material gets on skin, wash contaminated avigla soap and water. Remove and wash contamirthoéing. If a
persistent rash or irritation occurs, seek medit&intion.

INGESTION : If person is conscious and able to swallow, d@rge amounts of water to dilute. If victim isaamscious, do not give
water, and do not induce vomiting. If vomitingcacs, keep head below hips to help prevent aspiratito lungs. Note: Do not
induce vomiting to an unconscious person due toaisspiration of stomach contents into the lun§eek medical attention.

| 5 _ FIRE FIGHTING MEASURES |
FLASH POINT : N/A FLAMMABLE LIMITS : N/A
AUTOIGNITION TEMPERATURE : N/A GENERAL FIRE HAZARD : N/A (Non-flammable)

FLAMMABILITY CLASSIFICATION : Solid, as —manufactured product: N/A (Non-flaairte). Finely divided airborne
particles at extremely high concentration may igitcontact with a high energy spark. Fine dastenulations may burn slowly.

EXTINGUISHING METHOD : As appropriate for surrounding combustible maisri For localized metal powder/dust fires,
smother with dry sand, sodium chloride or soda ash.

FIRE FIGHTING EQUIPMENT : As appropriate for surrounding material. Positiressure SCBA and structural firefighter’s
protective clothing should be used for fightinggkafires. Note: Extremely dangerous conditionssed by large indoor fires are
oxygen deficiency and carbon dioxide. The combiefelcts of limited oxygen plus carbon monoxidedassulted in many
firefighter deaths.

UNUSUAL FIRE OR EXPLOSION HAZARDS : Solid formed product does not constitute a firexplosion hazard. Extremely
high-airborne concentrations of finely divided jpeels may present an explosion hazard. Fire aptbsion are extremely rare and
unusual. Toxic, irritating combustion/decompositiroducts may be evolved at high temperature. listion may result in oxygen
deficiency and of emissions of carbon monoxide @thér toxic combustion products.

EXPLOSION DATA : Sensitivity/Mechanical Impact: N/A

SENSITIVITY/STATIC DISCHARGE: Very high airborne dust concentrations may betéghby high energy static sparking.

HAZARDOUS COMBUSTION PRODUCTS: Combustion may result in oxygen deficiency ang iganerate carbon monoxide
and toxic fumes.
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| 6 — ACCIDENTAL RELEASE MEASURES |

STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED : The following precautions apply to material spill
Avoid generation of airborne dust.
Contain spillage, vacuum or wet material and sdatipan appropriate container for disposal or réagc
During cleanup, skin and eye contact, ingestioniahdlation of material should be avoided.
Provide local exhaust or dilution ventilation aquied.
Appropriate PPE should be worn during cleanup jfesure limits are exceedesté SECTION 8, EXPOSURE CONTROLY
PERSONAL PROTECTION).
Comply with federal, state, and local regulatioegarding reporting of spills and waste disposal.
Spilled product should be reclaimed and recycleithéoextent feasible.

| 7 — HANDLING AND STORAGE |

HANDLING: Avoid dust generation and breathing of airborastd If excessive airborne dust is generated durandling, apply
exposure control measures noted in Section 8.
Practice good personal hygiene. Wash hands amdlyrigntaminated clothing. Avoid ingestion of néé

STORAGE: Store indoors in a dry, secure area away fromnmpatible materialssée SECTION 10, STABILITY AND
REACTIVITY). Maintain good housekeeping practices to prevecgssive dust accumulation.

| 8 — EXPOSURE CONTROLS/PERSONAL PROTECTION |

ENGINEERING CONTROLS : If airborne dust is generated, provide genetatidn ventilation and/or local exhaust ventilation
sufficient to maintain personal exposures below @$idrmissible exposure limits.

RESPIRATORY : When engineering or administrative controls canmaintain exposures below OSHA permissible limitsg an
appropriate NIOSH approved respirator. If respimafarotection is required, all requirements asfegh in 29 CFR 1910.134 (1998
revision) must be met. A Certified Industrial Hygist or other competent health and safety professishould be consulted for
respirator selection, fit testing, and training.

GLOVES: Suitable for protection against direct skin conigith fine particles that may be generated dufingdling and
processing.

EYE: Safety glasses or goggles when there is a reasopaibability of projectiles or high airborne panlate concentration.
OTHER PROTECTIVE CLOTHING OR EQUIPMENT : Adequate footwear (safety shoes if necessaryhting that protects

skin from prolonged or repeated contact with dGsiange clothing if there is a reasonable probghofitexcessive dust
contamination.

I 9 — PHYSICAL AND CHEMICAL PROPERTIES I

Boiling Point Estimate: >2000°C (4000°F) (non-volatile at ambient conditiSpecific Gravity (H,O = 1): (approx) 11-16

Vapor Pressure (mm Hg, @ 6%): N/A Evaporation Rate: N/A (non-volatile)
Vapor Density (AIR =1): N/A (hon-volatile) Solubility in water: Essentially Insoluble
Melting Point Estimate: >1000°C (2000°F) (no vapor emissions) pH: N/A (not water soluble)

Appearance and Odor: Odorless, dark gray, metallic solid
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| 10 — STABILITY AND REACTIVITY |

STABILITY: Stable under normal temperature and pressure oomslit

CONDITIONS TO AVOID : Strong Acids, Bases, Oxidizers

INCOMPATIBLE MATERIALS : Halogens, Metal Oxides, Strong Acids, Bases, Q&id

HAZARDOUS DECOMPOSITION PRODUCTS: Product will not decompose spontaneously. Tlaédacomposition is
unlikely, but may occur at temperatures above 3G0B000F). Toxic fume emissions may occur during welditagch-cutting or

other high-temperature thermal treatment. Maytredth oxygen at high temperature, potentially t#sg in oxygen deficiency.

HAZARDOUS POLYMERIZATION : Will not occur.

| 11 — TOXICOLOGICAL INFORMATION |

No toxic effects have been reported for solid nietaloduct. Listed health effects apply to finelivided particles of specific
constituents. It should be recognized thatlalit from anysource represents a respiratory hazard in hidgieaie concentrations.

Toxicity characteristics of individual components #sted below:

Iron:  Chronic inhalation of excessive concentrationgaf ioxide fumes or dusts may result in developroéatbenign
pneumoconiosis, known as siderosis, which is olad#evas an x-ray opacity. No physical impairmdnung function has been
associated with siderosis. Inhalation of excessorecentrations of ferric oxide may enhance theafdung cancer development in
workers exposed to pulmonary carcinogens.

Nickel: Nickel fumes are respiratory irritants and mayssapneumonitis. Exposure to nickel and its compgeumay result in the
development of a dermatitis known as "nickel itahsensitized individuals. The first symptom isialty itching, which occurs up to
7 days before skin eruption occurs. The primaigy skuption is erythermatous (skin redness), dicigdar, which may be followed
by skin ulceration. Nickel sensitivity, once aagul, appears to persist indefinitely.

Carcinogenicity - Nickel and certain nickel compdsarave been listed by NTP as being reasonablyipait2d to be carcinogens.
IARC has listed nickel compounds within group Jefthis sufficient evidence for carcinogenicity imens) and nickel within group
2B (agents which are possibly carcinogenic to hishailickel is not regulated as a carcinogen by @%29 CFR 1910 Subpart Z).
Based upon recent epidemiological data, ACGIH tessgehated elemental nickel as a category A5, sospected human
carcinogen.

Chromium: The health hazards associated with exposurbrto@um are dependent on its oxidation state. Témental metal

form present in this alloy is of low toxicity. Thexavalent form and some trivalent compounds atie.tddverse effects of the
hexavalent form on the skin may include ulceratiatesmatitis, allergic skin reactions, or malignkasions. Inhalation of hexavalent
chromium compounds can result in ulceration anébp&tion on the mucous membranes of the nasal sgpitrtation of the pharynx
and larynx, asthmatic bronchitis, bronchospasmsealetna. Respiratory symptoms may include coughidgnheezing, shortness of
breath, and nasal itch.

Carcinogenicity - Elemental chromium and most tewh compounds have been listed by NTP as haviadeiquate evidence for
carcinogenicity in experimental animals. Accordind\NTP, there is sufficient evidence for carcindgiy in experimental animals
for the following hexavalent chromium compounddcitan chromate, chromium trioxide, lead chromatmrgtium chromate and
zinc chromate. IARC has listed chromium metal dadrivalent compounds within Group 3 (The agemtasclassifiable as to its
carcinogenicity to humans). Chromium is not regdads a carcinogen by OSHA (29 CFR 1910 SubpaAQEIH has classified
chromium metal and trivalent chromium compoundg4snot classifiable as a human carcinogen. Watkih$e hexavalent
chromium compounds have been classified by ACGIABsconfirmed human carcinogen. The chromium irfetan (Cr°)
appearing in this alloy is not water soluble.
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Cobalt: Exposure to airborne cobalt dust is reportechigse shortness of breath and dyspnea (breathifiguitif), decreased
pulmonary function, nodular fibrosis, respiratoggpbrsensitivity, weight loss and permanent disghilRepeated prolonged
excessive inhalation can result in permanent disabProlonged skin contact may cause sensitiraéind dermatitis. Ingestion of
excessive quantities may cause gastrointestingtion, stomach pain, cardiovascular disorderasea, convulsions, death.

Carcinogenicity - IARC has listed cobalt and colsalinpounds with group 2B (possibly carcinogenibumans). ACGIH has placed
cobalt and inorganic compounds in category A3 (grpental animal carcinogen - carcinogenic in experital animals at a
relatively high dose, by routes, histologic typasby mechanisms that are not considered relevamt¢upational exposure).

Niobium: (previously named Columbium) Niobium metal haslreen assigned an OSHA PEL or a NIOSH TWA. Adicaly,
Niobium Metal is regulated as PNOR. This metalb@ine particulate) is expected to exhibit mecharabrasive eye irritation and
will cause respiratory irritation.

Molybdenum: Though molybdenum has caused toxicity (anemiapara growth) in farm animals, there is very littlata
documenting toxicity to humans due to industrigg@sure High airborne concentrations of molybdeauenbelieved to cause lung
disease and irritation.

Aluminum: Mildly irritating nuisance dust to eyes, skin aedpiratory system in airborne concentrations grehssm 15 mg/m3.
Ingestion is not a likely exposure pathway. Theeeunconfirmed reports associating aluminum ingestith Alzheimer's Disease.

Titanium: Elemental titanium has been assigned no OSHA Pid.pa ACGIH TLV. Accordingly, Titanium Metal isa$sified as
PNOR. This metal (airborne particulate) is consdeas nuisance dust and mechanical abrasiverégatr Inhalation of high
airborne concentrations may block air passagewagause respiratory irritation.

I 12 — ECOLOGICAL INFORMATION I

Material is stable and essentially insoluble inavatThe solid formed product will not readily mad¢g into soil and groundwater, and
does not present an ecological hazard. Finelyldi/particles may present an airborne dust andammiental-ecological hazard.
Under prolonged environmental exposure, some dogstis may undergo oxidation and hydrolysis. Phigluct is composed of
elements that constitute the earth’s crust. El¢at@onstituents and associated compounds willgr@vthe environment
indefinitely.

| 13 - DISPOSAL CONSIDERATIONS |

WASTE DISPOSAL METHOD : Solid formed product would not be classified agdrdous waste. Potential hazard level increases
with decreasing particle size. Waste should bssdied by a competent environmental professiondldisposed, processed, or
recycled in accordance with federal, state and legpilations. Reclamation and recycling of wastderial is recommended.

I 14 - TRANSPORT INFORMATION I

HAZARDOUS MATERIALS DESCRIPTION/PROPER SHIPPING NAM E: N/A

HAZARD CLASS: N/A

LABEL REQUIRED: N/A - No special labeling is required for the sgtiroduct as manufactured. Some transportatiatetinoes
may classify finely divided metallic powders asatfimable solid.” Appropriate labeling placardingl alocumentation must

accompany shipment of any material that is suligelzbeling requirements.

PACKING GROUP: N/A
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| 15 - REGULATORY INFORMATION |

SARA TITLE Il HAZARD CATEGORIZATION: Total composition has not been categorized.

SARA TITLE Il SECTION 302 EXTREMELY HAZARDOUS SUBS TANCES (EHSs): No components are listed as extremely
hazardous substances.

SARA TILE 11l SECTION 313 REPORTABLE SUBSTANCES: Chromium, Cobalt, Nickel

CERCLA HAZARDOUS SUBSTANCES: Chromium, Cobalt, Nickel; N/A for sold product. kéaal at particle size of less than
100 micrometers may require reporting if threshaldsexceeded.

| 16 — OTHER INFORMATION |
ABBREVIATIONS/ACRONYMS :
Following are some abbreviations and acronymsriet appear on MSDSs:
ACGIH - American Conference of Governmental IndasHygienists NIA - No Information Available
AL - Action Level NIF - No Information Found
ANSI - American National Standards Institute NIOSH - National Institute for Occupational Safatyd Health
C - Ceiling Concentration (OSHA) — not to be extmt NTP - National Toxicology Program
CAS - Chemical Abstracts Service OSHA - Occupational Safety and Health Administnati
CEIL - Ceiling Limit (OSHA) — Exposure Limit nobtbe exceeded PEL - Permissible Exposure Limit
CERCLA - Comprehensive Environmental Responsepamsation and pH -Negative Logarithm of Hydrogen lon Concentati
Liability Act PNOR - Particulate Not Otherwise Regulated
CFR - Code of Federal Regulations PNOC - Particulate Not Otherwise Classified
CPR - Cardiopulmonary Resuscitation POTW - Publicly Owned Treatment Works
DOT - US Department of Transportation PPE - Personal Protective Equipment
EPA - Environmental Protection Agency ppm - parts per million
EST - Eastern Standard Time RCRA  -Resource Conservation and Recovery Act
HEPA -High Efficiency Particle Arrestor (Filter) resp - respirable
HMIS - Hazardous Materials Identification System SARA -Superfund Amendments and Reauthorization Act
IARC - International Agency for Research on Cancer SCBA - Self-contained Breathing Apparatus
mg/m3 - milligrams per cubic meter of air STEL - Short-term Exposure Limit
mg/kg -milligrams per kilogram (=parts per milliny weight) TLV - Threshold Limit Value
mppcf - million particles per cubic foot TWA - Time-weighted Average
MSDS - Material Safety Data Sheet pg/m3 - Micrograms per cubic meter of air
MSHA - Mine Safety and Health Administration < - Less than
N/A - Not Applicable > - Greater than
NFPA - National Fire Protection Association
DISCLAIMER :

Details presented in this MSDS were derived fraerditure sources and regulatory documents beli@vbd accurate and
authoritative. The purpose of this MSDS is to seas a general guide to users of this produds thte user’s responsibility to define
acceptability of this product for their applicatjdo ensure safe usage of this product, and to fowith all applicable federal, state
and local regulations. The user must satisfy mequénts of the OSHA Hazard Communication Stand@r@R2R 1910.1200 and any
other applicable occupational health and envirorteleagulations. This MSDS is not intended astal teegulatory compliance
document, nor should it be construed as a licenserecommendation to violate any law or infringeamy patent.

Comprehensive Safety Compliance, Inc. (CSC) and @SKc. have attempted to provide current and atetinformation, but make
no representations or assurances regarding thesagycor completeness of this information, and shatlbe liable for user errors
associated with the use of this product. CSC,dnd. ASKO, Inc. make no warranty, expressed origdpregarding the use by
others of this product, and shall not be liableléss, injury, or incidental and consequential dgesawhich may result from usage of
this product or reliance on the information prowide this document.

PREPARED BY: David R. Williams, Senior Industrial Hygienist
Comprehensive Safety Compliance, Inc. (CSC, Inc
(412) 826-5480 x237

MFR. CONTACT: ASKO, Inc. SUPERSEDES MSDS DATED:
(412) 461-6015 May 2, 2011

REVISION NO.: 1 APPROVAL DATE:
January 29, 2013
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