MATERIAL SAFETY EDATA SHEET (MSDS)
Tungaten Electrodes

Conforms w OSHA Harerd Commumication Standard 29CFR 1910.£200
Standard Must Be Consulied for Speciflc Requiremants

SECTION I FRODVCT DENTIFICATION
Trade Namse: Tungsien Elactrodes for Welding
Chemicnl Name/Clits: Tungsen; Eloment
Protact Lise: Welding; Metal-working Opexations
Cinssification: AWS A5.12
Datx of Preparstien: Revised on Febiuary 21,2013

SECTION If - HAZARDOLS INGREDIENTS
Impartant: This section covers the malerials from which the produet is mamufactured. The fures and gasos prodied during welding with the normal use of
this product are covered under Seetion V. Thorizm doxide is sublect to the reporting requirements of Section 313 of Titie 1l of the Superfund Amendments
and Reauthorization Act of 1986 (SARA) and 40 CFR Part 372,

L Chemicsl Composition
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(72 EWZr] Z00,:0.150.50 z90.10 Brovn
L7 A TTEO20300%0 LT Wik
WG 146, o0, & Y0 | 80230 BETE) Purpie

*The tarm “HAZARDOUS MATERIALS” should he Interpreted as & termm required and defined in OSHA HAZARD COMMUNICATION STANBARD 29
CFR 1911.1706 hervever the use of this e does not necessacily iply the exisienct: of any Bazard.

SECTION I - PHYSICAL DATA

Melting Poinl: Approximately 3400°C Colot: Siver-gray
Boiling Poini: Apgroximateby 5900°C {Mor: cdorless
Solubility in Water; Insoluble ‘Vapor. Press: N/A a2 25°C
Specific Gravity {HyO=1 ). Approximately 193 Vapor. Demsity: N/A

Radioactive Isotope: Th-232

SECTION IV - FIRE AND EXPLOSION HAZARD DATA
NorvFlarmmable: Welding acc and spirks con igiite combustibles. See 2-49.1 referenced i Section W1

SECTION ¥ - HEACTIVITY DATA

Hazardous Decosmposition Freducis
Weiding fumes and geses cannot be classified simgly, Thecomposition and quentity of these flames and gases are dependent upen the sl being welded, the

Howed and the e N
Workers sbould be awsre thai ihe composition and quantity of fames and gases to which they may be exposed, are influenced by: coatings whick may be
present on the metal being welded (such as peint. plating, or gl vaniziag), the munber of weiders inoperation and the volume of the work erea, the uualuv and
amctnt of ventilation, the position of the welder's head with respect to the fume plume, as well as the presence of i inthe phere {mech ag
chiorinated hydrocarbon vapors from cleaning aad degreasing provedure). When the.electrode is consumed, the fumes and gas decomposition peoducts
generated ore dilerent in percent and form from the ingredients listed in Section I1. The composition of these fumes aad gases are the concerning mtatter amd
not the composition of the elertrode itself.
Decompasition products include those ofiginating friom the volstillzation, reaction, or oxidation of the ingredients shown in Sectiot N, plus those Trom the
base metal, coating and the other factors noted above. ’
Gasoas reaction produdts may include carbon monoxide and carbon diowide.
CQrzone and nitrogen: oxides mey ba formed by the mdiation ftom the w¢.
Cine method of detarmining the composition #nd quantity of the fumes and gases to which the workets afc exposed is to take aa alr sampie from Inside the
‘wokler's helmer whike worn or within the warker's breathing zone, Se¢ ANSYAWS FL.1 publication avaitable from the American Weldiag Society 550 N.W.
LeSeune Road, Miami, Plorida 33126,




SECTION Y1- HEALTH HAZARD DATA
Occupationn] Safety and Heath Administration 29 CFR 1510.1000 Petmissibbe Exposure Eimit (PEL). American Conference of Gavernmental Industrial
Hiygienists (ACGIH) Threshold Limit Vatue (TLV[R]).

CAS No, QsgA ACGIH ACGH
INGREDIENT PEL TWA STEL
Tungeten (W) 440337 - 5 mgfor’ 10 mgm”
Thorbuns Dioi de 1314.20-1 - - .
Cerium Dioxide 1345-137 - - -
Lanthamm Dioxide 1312834 - N -
Ziroomium {xide 134 3 mgim” 3 mg/m’ 10 mg/m”
Yitrim Oxice 1314369 | g/’ 1 mg/m”

“Threaholt Limi Yalse: The ACGLH resomitended general lamit for welding fume NOC (Nal otherwise classifed) is 5 mpim” ACGIF-1 985 pecfane states;
“The TLC-TWA should be wsed ay guides in the cottrol of iwealth hazards and should not be weed as Fine lines between safe and dangerous conenirations.”
Sec saction V for specific fume constituents, which may modity this TLV.

Common Eatry & by Inkalstion,

Effects of Overexposure: Inhalation of weiding fumes and gases can be dangerous %o yuur health. Short-teem {acite) overcxposersio welding firmes may
result in discomfort such as dizziness, nausea, or dryress or inritalion of sose, throst, or eyes. Although the inalution of Tungsten bas the potential for
cousing transien or permsanent lung damage, 3 is generalty considered to exhitit a low degree of toxicity.
Thordum is & naturalty occwring radiactive element, Its primary hazard Hes in inhslatiun of dusi/fumes. Normal handling of these clerinodes i not experied
0 resull in any sigmi fali P Considerable experk in refining mxt use of thotiam hes Bot revealed any adverse officis iroim industrial

p Long-tetm {chrnnick over-exposure to welding fumes can lead to siderosis (iron deposits in Tung) and i belisved o affect pumenary fenction.
Arc Rays can injure oyes and burn skin,
Electric shock can kifl.
Seq Section VIEL

Emergency and First ARl Procedures: Cali for medical assiglance. Use fira aid procedures recommended by the American Red Cross. W breathing is
difficnlt - give oxvgen. 1Faot bresthing-use CPR (wrdiopulmonary resuscilition).

Carcimngenieity: Thorium doxide has been idestified a5 2 carcinogen by NTP, [ARC and others. Evidenes for its ability to caust qancer s come salely
from its Tatersal medical use.

SECTION VII - HANDLING AND §TORAGE
Work Practices and Hyglene Practices: Afler the end of work shift, hands s other exposed siin should be sharoughly washed. Do sot cat of ik during
use of these products. Use vemilation and other engineering controlks (o miimize polential exposare 1o fumes during welding operations or to dusis if tips o
electrodes are ground. Follow good hotss-keeping practices to ensure powdets o Gusts fom grinding operations o f0t acoumilate, which can be highly
flammabie and can posc special health hazards if fram thorium- containing elecifodes. Tungsten- Thorium Oxide afloys are generally cofe to hundle dusing me
afid almost afl normaf condifions and enviromments. Specinl precastions most be tukes dariog The g FIETtey ¢t rmchining-of tips of slactsodes that
comtais, Therum Oxide to avoid the ganeration and subsequent inhaletion of duses from these operations. Amy dusts gencrated during these
operations Taay be considered as “Sowrce Material™, 5 deflned by the Nuclear Repulatory Commission, and therefore be subject 1o the regulremenés
of 10 CFR, Picts 20 and 40. Rowtine wet mopping of ing with an explosion-proof sacuum, fitted with a HEPA filter may be corsidered to reduce
accumulation of dusls.

Storsge and Hamdling Practices: All employecs whe Bandle thess materials should be trained to handle it saiely. Avold bresthing dusts or powders
generaied during rinding of etectrinde Lips. Open packages pid iners of these products slowly, on nstable surface. Packages and containers of these
products must be properly Tabeled

SECTION VI - EXPOSERE CONTROLS { PERSONAL PROTECTION
Read and undersiand the manufacturer's instructions and pecaintionary dabel on this product. Se¢ American Standard 249.1 Safity in Welding snd Cutting,
gublished by the AMERICAN WELDING SOCIETY. 550 N.W. Lejemne Road, Miami, Florida 33126 apd OSBA Publication 2206 (29 CFR 1910), U8,
Government Printing Office, Washingion D.C. 20402 for more detzils on the [ollowing topics.

Ventilation: Lise plenty of ventitation and/or Jaes! exhaust 6t the are, to ketp the fumes and gases below the threshold limiy value within the worker's
breathing zone s the general work srea. Welders shoukd be advised to keep their head out of the fumes.

Respiratory Protection: Usc respirabie fume respirator or air supplicd rsspiralor when welding in 2 coafined space of guneral work area where local exhoust
andvor ventilation does oot kecp expeure helow she threshald limil value,

Eye Proteetion: Wesr a belmei or foce shicid with a filier Jens shade sumber 1214 or darker, Shitdd other workers by providing screens and flash gogghes.

Predeetive Chothing: Wear approved bead, hand and body protection, which help 1o prevent injury ffos: radiation, sparks and eiectrical shock. Sce ANSI Z-
49.1. This woud include wearing weider’s gloves aid & protective Face shicld and may include are: protectars, apros, hats, sheudder olestor, as well 25
dork substantial tiodting, Welders shauld he trained not 10 whow eloctrically live pects to-contract the skin o wel clothing and gloves. The wetders should
insufate themselves from the work and ground.

Wiste Pisposai Methods Discard any product, residus, disposal iner, or liner ¥n an envi il plabie manner approved by Feders], Siate and
Local regolations.
Welding Material Sales Inc. believes thet the information contained In this {M3E)S) Material Safety Data Sheet Is However, X1 Technologics, Inv.

does ok express o implies any wartanty with respeet o this infermation.
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