12-MAR-2@12 18:35 FROM:ALFRED WIDMER B1386553154

TO: B2889472727

MATERIAL SAFETY DATA SHEET
FOR TITANIUM METAL

DATE OF FREPARATION: NOV. 1, 1985

PREPAPED 8Y: Gragg Hoffman, Environmental

DATE OF REVISION: Jenuary 1, 2002 ang Safaty Coordinator for
PRODUCY NAME OR NUMBER: Titanlum and Titanlum Alloy OramatTianium
1- COMPONENT DATA

CHEMICAL COMPONENTS C.A.5. NUMBER % WT.
Alyminum 7429-80-5 0-8
Chromium 7440-47-3 0-11
Columbum {Niobmum) 7440031 0-2
iren 7439.89-8 0.2

, Molybdenum 7439-98-7 0115
Nickel 7440-02-0 oo0e
Tanlalum 7440-25-7 0-1
Tin 7440-31.5 0-4.5
Tianium 7440-32-6 73-98
Vanadium 7440.62:2 13
Zirconium 7440-87-7 o6

Il - PHYSICAL DATA

BPECIFIC GRAVITY (H,0=1): 4.5
MELTING POINT ("F): 2050
EVAPORATIVE RATE (ETHYL ETHER = 1): Nat applicable

BOILING POINT ("F): 5230

VAPOR PRESSURE {mmMg i« 20°C}: Not apphcable

VAPOR DENSITY (AIR =1): Not applicable

SOLUBILITY IN WAYER: Insolubla

APPEARANCE AND ODOR: Odcrless gray melallic sohd. Avaligble In ingots, mill praducls, castings. sponge. chips. briquelias, ond oifer wreguiar
shapes

lll - FIRE & EXPLOSION HAZARD DATA

FLABH POINT (“F): Not applicable METHOD USED: Not applicable
FLAMMABILITY LIMITS (%/VOL): LEL:Not applicable UEL.Not applicable

AUTO-IGNITION TEMPERATURE (°F): ZZ00°F for metal in alr: 480°F lor powder in ait

EXTINGUISHING MEDIA: Dry table sall or Type D fire extinguisher,

. BPECIAL FIRE-FIGHTING INSTAUCTIONS: Remova urinvolved materdal, allow fire to burn out Frre can be canirolled by covering with dry sali ar

powdar ttom Typa D exlinguisher. Carbon dioxide is nol sffectiva.
UNUSUAL FIRE AND EXPLOSION HAZARDS: Dry litanium burns sfowly while relessing much heat Waler applied 1o burmng biamum may cause an
explosion Pilad chips may burn vigorously.

' IV - REACTIVITY DATA

STABILITY (CONDITIONS TO AVOID): Siable, avold open flame and hesl

INCOMPATIBILITY (MATERIALS TO AVOID): Strong oxidizing or raduting agenis :

HAZARDOUS DECOMPOSITION PRODUCYS: Mslallic br melal oxde fumes and dusi may be produced during welding, grinding or culling operalions
See Seciion V for further intormation.

HAZARDOUS POLYMERIZATION: Will not occur.

V - HEALTH HAZARD DATA

PRIMARY ROUTE(S) OF ENTRY: Inhalation, akin conlact, eye contact.
EFFECTS OF EXPOSURE: No (oxic effects would be expecied from (ts inerl solld form or under normal usage such as forging sno beaung Prolonged.
repealad exposure 10 futes or dusts generaled during cutling, grinding, or waiding may cause adverse heallh eflects associgled wilh ihe loflowing
constityenis:
INHALATION OF METAL FUMES OR DUST:
Alwminum — not generally ragarded as serious indusinal health hazard.
Chromium — the dusis of chromium metal are ususlly reported 10 be relativaly nontexic, although (here are reporis of skin ulcers. usually on hands. or &
" perlorated nasal septun, Some msaluble chromlum compounds are susprct carcinagens
Columblum (Niobium) - no reports of human intgxication.
iron - gi08108IS, no Iibrosis.
Molybdenum - irrtation 1o Ine nose and throat, weight lass, and digesiive disturbances in animals No indusingl porsoring nas been raporied
Nicke! - tespiralory rnilation and pnsumanitis. Several nickel compounds. meluding nickel oxide Are AUsper! lung And nasal caranogens
Tantalum ~ Mo systamic effacts from Industrial exposure heve been repored in humans
Tin - dus! of 1in oxides has caused & pneumonoconiosis, which is relatively bemign
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Tianium — generally considerad ta be in the nuance dust calegory
Vanedium — irilant 1o the conjunciivee and respiralory tract May Iead lo pulmonary mvolveman! Skgns and symploms of posoning are pellor,
greinl..h biack disceloralion of the longue, cough, conjuncivins, pain in the chest, bronchiils, reles and rhenchi, bronchospaem, tremor of the
Imgers and arms. and racﬂographm reticylation
Zirconium — studhes of several zirconium compounds conclude that zircomum i an elemen! of fow loxicity.

Nole. Some lume constiluenis pose more poleniial nazards 1han oihers, depending upon thair nherent loxicity and conceniration, Ot spacial concern are
chromium, venadium. nickel end posaibly filamum 1l is advisad that your particular aperaton be evalueied by A compelent heaith prolassional 1o
delermine whether or nol 8 hezard axisis
SKIN CONTACT: Dermalhis due (o sensiization may occur in soma individuals [rom expogure (o chromium and nickel fumas. Columbirm (niobiuem)

has bean ruporlad |0 ba & skin irrilan].
EYE CONTACT: May cause ircilsiton
INGESTION: May cause wealon of the mouth and throat.
EXPOSURE LIMITS: (OSHA nuisance dust standards apply 10 components shown as "None")

CHEMICAL OSHA PEL ACGIH TLV NTP IARC
COMPONENTS (mg/M®) {mg/MT) LISTED LISTED
Alummum None § (as welding No No
fumes)
Chramim 0.5 (zoluble 0.5 Yes Yes
compounds)
Chromium [Cr + #) 0.1 0.08 Yas Yes
Columbiym {MNiablum) None Nona No No
Iron 10 (8s FE,O, 5 No No
fume)
Molybdenum 5 (soluble 5 (soluble No No
compounds| compounds)
Nirkel 10 0 1 (solubte No Yas B
Ni compounda) | o=
Tanialum 5 10 No No
Tin 2 2 No No
, Tanum Nano 10 (as TiOg4) No No
Vanadium 0 5 (dusf) 0.05 (as V,04) No No
0.1 (fume)
Zireonium 5 5 No No
e s — e T
VI - EMERGENCY & FIRST-AID PROCEDURES
INHALATION: In casa of overexposura, immediately move parson from comaminaled area 10 Iresh aie at once. Give artiicisl reapiration o breaihing has
siopped, or oxygan. if nacessary. Gel medical attention, I necessary
SKIN: I irialion develops. remove conlaminated clolhmp immadialely and wash conrnnﬁmud skm with soap or mild detergent and waler for 5 minutes. Il
Irnilgtton persisis. geek medical altention
EYES: Incrse of contact immediairly wash eyes with iarge amounits of waler for 15 minules. occasionally Ifling the lower snd uppar lids Seek medical
atlention if necessary
INGESTION: Seak maodical siisnlion. If nacassary
emdame
VIl - SPECIAL HANDLING INFORMATION
VENTILATION: Venlilation as descimed in the Indusizial Ventilahon Menuel produced by (he Amarican Confarence ol Govarnmental Industrial
Hygiemsis. should be wsed |0 mpintain concenlraliona of alr contaminanis belaw esiablishad anw contaminani stahdlards,
RESPIAATORY PROTECTION: A properly-fitied NIOSH-approved, dus! fume respirator should be worn during wefding or burning. when air contaminant
leveis exceed OSHA permiasable exposurs ievals (PELS) or ACGIM inreshiold limit veluas (TLVS). Raspiralory profection should be sglacied and usad .
in accordancs with (he OSHA Respiralory Proteclion Standard (29 CFR 1910.134) and olhat applicable ragulslions, .
-

PROTECTIVE CLOTHING: Use appropriata protective clothung for prolaction of exposed skin aress from heal, sparks, ans ultraviglel radiation durnng
forging. grinding, and welding
, EYE PROTECTION: Use lace stiald (B™ mmmum) or goggles whan burning, or grinding. When welding, use a hood prmndmy full [pee coverage lor

prolection fram ultraviale! radialion.
VIl - SPECIAL PRECAUTIONS i

Do nof ailow metallic dust to accumulale Melslic gusl may present a serious firaé hBzerd

Tanwum and Wlamum alioy solids are nol considered combustibla in the lorm supplied Howevar. subsequent machming operahons raquire (he use of
culing luids 1o reduce the temperalure of wasie material which mighi lgniie without eoolant

Arc and $parks ganeraled when weldmg or prinding could DA 8 source of igmtion lor combuslible and fiammable msieﬂals

ACTION TO TAKE FOR SFILLS (USE APPROPRIATE SAFETY EQUIPMENT): Kerp material separaied from incompatible matenals and sourcas of
|gmucm

DISPOSAL INFORMATION: Non-racyclxble scrap may be fand-llied in accordance with faderal. siate. and local regulations,

IX - ADDITIONAL INFORMATION

DOT INFORMATION i
HAZARDOUS MATERIAL PROPER SHIPPING NAME: Nol applicable ,
HAZARD CLASS: Not apphicable H
UN IDENTIFICATION NUMBER: Noi apphicable 1
EPA HAZARDOUS WASTE NO.: Nol appliceble .
Whila the miommation comained In INig Malerial Safety Oala Shaal Is befleved fo be te, Prasicent Titehlirti inekes no tation reparding the

ncwxroraaﬂpmms of the information and assumes no Hability for any loss, damape, or nujury of any kind thal may resufy lrom, or arise out of the uss of,
or reftance on thie (nformati |
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