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NICKEL ELECTRODE

CROWN ALLOYS

COMPANY

"MATERIAL SAFETY DATA SHEET

1 - COMPANY AND MATERIAL JDENTIFICATION

PRODUCT TYPE: Nickel and Nickel-Chrome coated clectrodes for shielded metal arc welding (SMAW)
TRADE NAME: ROYAL 182 : ROYAL C276-20 | ROYAL 220-M | ROYAL 260 = ROYAL 2%
CLASSIFICATION: ENlCrl ¢-3 ENICrMo-4 . N/A :
SPECIFICATION: AWS AS. 11
VENDOR: Crown Alloys Compuny ' DATE.: January 2, 2004
ADDRENS: 30105 Stephenson Hwy.

Mudison Heights, M1, 48071 Emergency 24 hour telophone 4
TELEPHONE: (24R) $¥R8-1790 CHEMTREC (800) 424-9300
WEDSITE: www . crownalloys.oom

IMPORTANT! This sedtion covers the material from which these products are mannfactured. The fumes and gases prudiced when welding with normal use of’
these products are covered in Sectionx 5 & 0.

i ‘ 1 1e=-500
‘ 50 (Metal l)us = Respirable: Frwlmn) | R O(Wolm l«umes) e f L '
Banum ( nrbumm 0. S (Solublc Compounds, us a) 0.5 (Soluble Compounds, as 13a) NF, 1.0 inax
‘Csldllm»Calbomteu ._ISO(T.IT‘(M'DuM)<.. e T TR O NR L 50
o ,L““ "'5.4) (Respirable Fraction) - ‘ R SN
(‘alcium Fluoridc 77R‘)-75-5 2.5 (Flumdes as F) 2.5 (Fluondes us I) Ny 1.0-50
Carbon. 7440440 T RS (As Carben Black) T 3 5 s Carrbiont Blagk) NE- 10 Lo -84,
Chromium 7440-47-3 t (Metal) 0.5 (Mctal) 250 130-320
0.05 (Waker Soluble Cr V1) 0.05 (Water Soluble Cr V1)
0.1 (a8 Chromale, coiling {imit) () ()l (lmmluhlc Cr Vi), 010 (S'I'IPLIL
:Colambiam -1 74400311 S0 (Réspible Dust) T R SN =28
Cupper 7440-50-8 0. I(l'umc.) 1.0 (‘I‘)uet/Miq) (»2(rum«_)l 1.0 (dust/mist) NE 1.0 nax.
Cryolite | 15096:52-3 | . . 2.5 (Fume) ST A (WameY TONE T 2.0-5.
Feldspar (8476-25-5 10.0 2.0 NI 10-50
Graphite.. 7 HE 7180 42,5 “Not-Registered - R RS LS S NE - [ 3.0ma
Iron T439-89-6 AT ()(lc.y()‘ Nust & Fume asln) 5o (1;,()‘ n.m % Tume o h) 25(0) 1.0 - 1007
30.0 60 0
Manganes¢ 7439-96-5 | 0 lume & mmmu (,mugmundu () 2 Fume, lmwg‘mu C mnpoundx & SO0 1.0-95
(Vacatad 1989 PEL) Elemental Manganese
3.0 Fume & tnorganic Compounds
(weiling, STEL)
3.0 Fume & Inorganic Compounds
(KT8 Vacatod 1989 PEL)
Mnlybdenum 177439987 [T S (soluble). S TS (soluble). 5000 1 15.0-17.0
S 10 imsoluble compounds, dotal dugt) L (msuluble& mctalcompounds)-:' Voo o e Lo max
N|ck¢| 7440-02-0 1.0 (motal and innoluble compounds ay Ni) 1.5 as metad (inbalable fraction) 10 70-13¢°
0.1 (as Ni soluble) 0.1 (as Ni soluble) 30.0 - 60.0°
59.0- 1000
Putassium Oxalate | 6487485 " Not Registened - s NE }.§ max.
Potassium Silicate 1312-70-) Not Registercd 50 NJ- §.0 max.
Potisaiuin Thinmate . [ 12030976 | - “Not Registered - 00 CNE 3.0 max;
Silicon 7440-21-3 15.0 (Total Duxt) 10.0 (total dust) NE 1.0 max
5.0 (Reapirabic Frastion) 3.0 (oxide fume)
u) 0 (T.ml Dug) (vasated 1989 PrL )
| Sodium Silicate .} 1344-09-8 ~Not Registered .- S0 NE | 1050
Strontium Carbomate urbomste 1633-05-2 Nat Registered Not Registered NE 15.0 max.
Titanjom U TA40-326 0 [T 150 (e TiQy) e ~ 100 (as ThOy) T NE- ] K max
Titanium Dioxide 1346367-7 15.0 (Towl hust) 10.0 5000 10.0 max "
10.0 (vacatod 1989 PREL) 10.0- 30.0°

! Immediately Dangerous Lo Lite and Health  This lcvel reprasents a concentration from which onE can escape within 10 minutes without suffering escape-

v/

?rcvcmmg or permanent injury.  ? Royal 182, (276-20 and 290 Royal 220-M and 260 * Royal €'276.20 *Royal 220-M  * Roval €276-20 and 260
Rovyal 182 and 290 *Ruyal 182 and €276-20 NIOSH classifies welding fomes as curcinogens. NE . Not E«tablishod
* The ACGIH hus an estabdlished cxposure Hmit for Welding Fumes, Not Otherwise Clussified. That Threahhold Lomi¢ Valuc s § mg/m’.

ebed  {9v6# ‘v2:slL p00Z/24/80 '6PPSEESBYZ L 00 sAOTTVY umou) :Aq juag



MS08 smAnmeith
PAGE 2t a
NICKEL ELECTRODE

CROWN ALLOYS

COMPANY

APPEARANCE . AND COLOR These prodm.ls consist of solid core wirc or rod which are flux-coatcd and arc odorless.
Royal 182 und Roys) C276-20 have u light tan or light gray flux coating
Royal 220-M hes a salmon colored [lux coating.
Roysl 260 and Royal 290 have a black colored flux coating.
‘Fhe following informution u for clemental iron, 8 main cumponent of these producty:
SPRCIFIC GRAVITY @20°C (wster=1); 7.8 g/ee FREEZING/MFELTING POINT: 2795°F (1535°C)
sownu ITVIN WATER; Insoluble BOILLING POINT (@) 24 mm Hg: 5432°1 (3000°'C)

FLAMMABLE PROPERTIES Non Tammable us ._thip. Bruzm flame, welding arc and sparks cun ignite combustibles and (laminables.
Refer to Amencan Natonul Sundurd 249.1 “Safery in Welding and Cutting ™ and “Safe Practices” Code:. SP, published by the Amenican
Welding Suciety for [ire prevention during the use of welding, brazing and allied procedures.
FLAMMABLE LIMITS (in sir by volume, %): l.ower (LEL): Not Applicable  Upper (UEL): Not Apphcable
FLASH POINT: Not Flammable AUTOIGNITION TEMPERATURE: Not Flunmable
FIRE EXTINGUISHING MATERIALS: Water Spruy: YIS / Carbon Dioxide: YES / Halon; YRS / Foam: YES / Dry Chemical: YES

Other: Any “ABC” Class
UNUSUAL FIRE AND EXP1LOSION HAZARDS: When involved in a fire, this product may generate imtating fumies contaimng roh
compounds, metal oxides, nicke! compounds and o vanety of metal compounds. The molten material can present a significant thermal hazard to

firefighters.
_Section 5 - STAB(LITY AND REACTIVITY DATA
STABILITY: Stble HAZARDOUS POLYMERIZATION: Will nat oceur.

CONDITIONS TO AVOID: Uincontrolled exposure to extrane temperatures and incompatible matenauls,

DECOMPOSITION PRODUCTS: Thermal decomposition products can include iron fumes, 4 variety of iron compounds. nickel compounds,

chromiun compounds, silicon compounds, carbon monoxide, carbon dioxide and o variety of metal oxides.

MATERIALS WITH WHICH THESE NICKEL ELECTRODES IS INCOMPATIBLE: Strong acids, strong oxidizers, minerul acids,

some halogenated compounds, phosphorous and marcury,

lazardous Decompaxsition Products

Welding/bruzing fumes and gases can not be ¢lassifiod simply. The composition and quantity of both are dependent upon the metal being
welded/brazed end (he rods used. Coatings on the metal being welded/brazed (such as paint, plating,or galvanizing), the number of welders, the
volume of the work aren, the quality and the amount of ventilatior, the position of the weldar’s head with respeot to the gas phune, the presence
of contaminants in the atmosphere (such as chlorinated hydrocarbon vapors from cleaning and degreasing activites), the process and
procedures, ss well as the welding/brazing consumables.

When these uckel electrodes are consumed, the fume and gas decomposition products generated are dillerent in percent und fonm from the
ingredients listed in Section 2. Decomposition products of nommal operation include those originating (rom the volatihzation, reaction, or
oxidation of the materials shown in Section 2, plus those from the hase metal, coatings, cie., us noted above,

Crascous reacuon products may include carbon monoxide and carbon dioxide ()zone und ritrogen oxides may be formed by the radiation from
an are, in addition to the shielding guses like argon and helium, whenever they are employed.

Ome recomunended way 1o determine the composition and quentity of fumes and gascs to which workers ure exposcd is to tuke an air sample
inside the welder's helmet i’ worn or in the worker’s breathing zone Seo ANSUAWS FL.1 *Method for Sampling Atrborne Farticles CGenerated by
Welding and Allied Processes” and “Characterization of 2r¢ Welding Fume® svailable from the AWS, $50 N.W. LeJeune Road, Miami. F1, 33126.

Reusonably expevted decomposition products from normal use ol these products include @ complex of the oxides of the materials listed In
Secrion 2, us well as carbon manoxide, carbon dlﬂlldt. vzone (TLV 0.1 ppm ceiling und PEL 0.1 ppm), mmc oxide (TLV 25 ppm and
PEL 25 ppm), manganese di(nxlde (TLV 1 mg/m’ and PEL | mg/m®), hydrogen fluuride (TLV 2.5 mg/m’ as ¥ snd PEL 2.5 mg/m’ as F),
chromic acld (TLV 0.05 mg/m’ a3 Cr V] and PEL 0.1 CL. as CrO;) wnd nitrogen dioxide (FLY 3, 5 ppm STEL and PEL 5 ppm ceiling).
The Nmr tmis for Mungaress, nicke! and/vr chromium may be reached before the general Umbt for welding fumes (T1.V 5 mg/m’) Is reached.

- BRD DATA

»  Medicul conditions uggravated by exposure to this product: Skin, respiratory, pancreas and liver disorders may be sggravated by
prolonged overexposurcs 10 the dusts or fiimes gencrated by these produsts.

s EYES: Conluct with Lhe rod lomu of these products can be physically damaging to the eye (1.e., fareign object). Fumes generaled during
welding operations can be umitating 1o the eyes. Contact with the molten metal will bum the contaminated cyes. Due w the presence ol
nickel, prolonged exposure could cause conjunctivitis (intlanmation of the inucous membranes of the cyes). [hese nickel dectrodes also
contain calcium fluoride and cryolite. Tharmal decomposition of these tompounds can generate fluoride compounds, which are Wxic
and can cause burms in extreme cases. Duaens trom flueride compounds can be delayed.

s  SKIN: Contact of the rod torm ol these products with the skin 1s not anticipated (o be imtating. Fumes generatod dunng welding
operations can be aritating Lo the skin, Symptoins of skin overexposwre may wclude imitation and redness. Prolonged or repeated skin
overexpasure may lead 10 allergic contact dermatitis, Contact with molten metal will bum contaminated skin. Skin absorption is not knownt
1o be 8 signilicant route of overexposure for any component of these producty. These nickel clectrodes also contain calcium fluvrlde and
cryolite. Thermal decomposition of these compounds can generate fluoride compounds, which are toxic and can cause bums in extreme
cuses, t3urms from fluoride compounds can be delayed and can paetrate to the bone,

e INGESTION: Repeated or prolonged ingestion exposures to > 50-100 mg ol iron per day can result in depositon ot iron in the body
tigsucs, which can causc dJiscase,
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. lNllA[ AT ION. :Ixccsslvc mhnlnnon ol usor gcncmled fumcs tfrom high lemperture cutting or welding of these alloys may, depending on the
specific leaturoy of the progess used, posc u long terwn health hazard. The JARC hay concluded thal welding fumes are possibly carcinogeme to
humans. [nhalaton of large amounts of particulates gencrated by this product dunng metal pracessing operations may result in pneumoconiosis (a
discase of the lungs). Repested vvenexpasures to the dusts or fumes goncrated by stajpless steel electrodes during welding vperations muy have
udverse cllects on the lungs with possible pulmonary edema and emphysema. Some of the other health ellecty vre listod below.

»  Acute exposure to slumina fume muy cause broachial irntation.

»  Hexavaknt chromium (Chrome V1) can cause asthma, kidney damage, primary imtant dermalitis. fensitization dermatitis. skin uiceration,
and pulmonary edema (1uid in the lungs). Chronic inhulution or overexpusiire b buon associated with lung, naaal, gastrointestinal cancer
Hexavalent chromium 13 listed 43 carcinogenic to humans by IARC (Group 1)®. Chromium and some of ity compounds are listed as
carcinogenic by the NTP, Hexavalent chromium compuunds may be generated during welding operations with alloys containing chiromium.

»  Columblum also known ax niobium could caum: irritation 10 the respiratury tract upon acute cxpusure

¥ Overvxpasure 10 copper fume may exist when welding, tlame culting, otc, (dverexposure to copper dust/ niists cun cause irritation of the cyes,
gkin, und upper respiratory lract. Chronic overexposure may result in blood disorders (anemia), and skin and hair discoloration. (verexposun:
10 copper fume can result in respiratory tract irritation, nuusca, fever, chills, shortness of breath and malaise (metal fume (ever),

¥ Inhalation of dusts and fumes of iron can causc metal fume fever, Symptoms of metal fume fever can be delayed 2448 houry. Inhalation ol
cxceysive iron oxide fumes or dusts can lead to irritation of the respiratory tract. Prolonged inhslation of iron oxide tor periods of 6 tn 10
years is known  cause siderosis which uppears to be u benign pneumoconionis.

¥ Chronic exposure 1o high levels of manganese dust or Aumes can ceuse nervous system disorders, pncumonitis (inflammation ol lung tissue).
und may cause fibrosis and reproductive disorders in mules. (t can alvo fead 10 neurological problems such as apathy. drowsiness, weakness,
spastic gait, paralysis und other neurological problems resembling Parkinsonism. Excessive inbalation of fumes may cause “Metal Fume
Fever” with its 1u like symptoms, such ag chills, lever, body uchies, vomiting, sweating eic. Chronic overexposure 1o mang compuunds
may affect the central nervous syslem. Symptoms include languor. sleepiness, muscular weakness, vimotional disturhances und gpastic gml

¥  Inhalution of molybdenum fumes has cuused kidney damage, respiratory imitation and liver damage in animalk

#  The U.8, National Taxicology Program has listed nickel und seven nickel comprunds 83 reasunably anticipated 1o be u curcinogen bused on
the production of injection-site tumors in exporimental aninials. Nickel compounds are listed as carcinogenic to humans by TARC (Group 1)*
Epidemiolugical studies of workers exposed W nickel powder and to dust and fume genersted in the production of nickel slloys und of
stainless steof have not indicated the presence of a significant respirntory cancer hazard. Nickel can cause pulmonary agthma in hypersensitive
individuals. Chronic overexposure 1o nicke) fumes may slso causo pulmonery fibrogis and edema.

»  Wolding procosses gencratc fumes and an intense ultraviolet radiation that resuls in the formation ol vzone and oxides of aitrogen, Exposure 1o
Iow levels of ozone can cuuse irritation of the eyes, fiose and throat, Inhalation cun cause chest ightness, headache, shortness of breath, cough,
wheeze und narrowing of airways. Symmoms disappear when removed from exposure,

¥ Exposure to high levels of ozune may cause acute respirstory distress with shortnesy ol breath, pulmonary changes, hemorrhage end pulmonary
edema. Symptomy of pulmonery edcma may be deluyed for onc or more hours. Exposure of' (est amumals und human tssue to high concen-
trations hag shown chromaosomal changes, reproductive effects, blood changes. and desth trom lung congestion

> High concentrations ol siticon dust will caune some imitation to the avse and throat. Inhalation of crystafline silica over a lony period can cause
silicosis. Crystalline silica is listod ay carcinogenic to humans by IARC (Group 1)°.

¥ Inhalation of titanium could cause mild irritation 1o the respiratory tract. Inhalution of ditanium dioxide duxt or fume could produce lung
fibrosis and chronic bronchitis.

s *JARC CLASSIFICATIONS: Group |: Tho agent is carcinogenic 10 humans. There is sutficient evidence that a causal relationship
existed hetwoon exposure to the agent and human cancer.

VENTILATION AND ENGINEERING CONTROLS: Mainwin exposures below the acceplable cxposure levels (see Section 2). Use industnal
hygicne uir monitering (o ensure that your use of these products docs not ¢reate exposures that exceed the recommended exposure limits, Always us
exhaust ventilation in user operations such ay high teniperature cutting, grinding, welding and brazing. 1'in the welder 10 keep his head out of the fume
plume. Conlined spacex require adequute ventilation and/or air supplied respirators. Roud and underatund the manufacturer's instructions and the
procautionary lebel on the product. See American National Standard 749.1, Sqfety in Welding, Cutting, arnc Allied Processes, published by the American
Welding Soviety, $50 N.W. L.eleune Road. Mismi, FL 32126 and OSHA Publication 2206 (29CFR1910), US Government Prating Oflice. Washington,
N.C. 20402 for morc detatls on many of the following,

RESPIRATORY PROTECTION: Use respirable lume respirstor or air supplied respitutor when welding in contined space or where loca) exhaust or
ventilation docs nat kecp exposure below TLV g (30c Section 2). Use only NIOSH approved respirators in necordance with 29 CFR (910134
Respiratory Prutection. Oxygen levels below [9.5% are considered [DLH by OSHA. In such atmospheres, usc of a lull-facopioce pressure/demand
SCBA or a tull taeepiece, supplied air rexpirutor with auxiliary self-contained air supply is required under OSHA's Respiratory Protection Standard
(1910,134-1948),

FOR MAXIMUM SAFETY, BE CERTIFIED FOR AND WEAR A RESPIRATOR AT ALL TIMES WHEN WELDING OR BRAZING!

EYE PROTECTION: Ensurc cyewash/salety shower stations are avuilable necar areas where these products are used. Weur safety glavses, goggles or
luce-shicld with filter lens of appropriate shade number (per ANS] 249.1.1988, “Safely in Welding und Cutting”),

PROTECTIVE CLOTHING: Wear head, hand, and body protoction which help to prevent injury from radiation, sparks, and clectncal shock. See
ANSI 249.1. As 0 minimum this includes welder's gloves, protective [ace shield, durk subsiantial clothing, and may include ann protectors, uprons. hats.
and shoulder protection,

WORK PRACTICES AND HYGIENE PRACTICES: As with all chemicals, svoid getting these products ON YOU or IN YOU. Wash hunds after
handling these products. Do not eat or drink while handling these products.

WASTE DISPOSAL METHOD: Prevent waste from contaminating surrouiiding environment. Discard any product, residue, disposable container or
liner in an environmentally acceptable manner, in (ull compliance with federnl, state and locsl regulations. Howover, alloy wastey are normally collected
10 recover metal values.
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EYE EXPOSURE: ['lush eycs with plenty of walar or saline for at least |5 minutey, Consult a physician,

s SKIN EXPOSURE: Wash thoroughly with soap and waler. If molten matenal contaminates the skin, unmediately begin decontamination
with cold, runrung water. Minigum {lashing is for ) S minutes, Consult & physician il jrntation persists.

= INHALATION EXPOSURE: Remove to fresh air Check for clear airway, breathing and presence ol pulse. Provide CPR for persons
without pulse or respirations. Consult n physician immediately.

« INGESTION EXPOSURE: lngestion is nol o likely route of exposure for these rods. I swallowed CALL PHYSICIAN OR POISON
CONIROL CENTER FOR MOST CURRENT INFORMATION, DO NOT INDUCE VOMITING, unless directed by medical personncl
Have victim rinse mouth with water, if conscious. Never induce vomiting or give diluents (milk or water) to someone who is wiconscious,
having convulsions, or unable to swallow.

RECOMMENDATIONS TO PHYSICIANS: Treat symptoms and climinate overexposure.

- ) TION

Below are human toxicologicul data available for the components of these products presentin concentration greater than 1%,

BARIUM CARBONATE: (Cas No. 315-77-9) | IRON: NICKEL OXIDE: (CAS No. 13109913 |

LD (ornl, cat) ~ 418 mgky TDLo (oral, child) - 77 mg/kg; DAH LDy (subcutiuicoun, mouse) - 50 mpg/ky

CALCTUM CARBONATE: (Cax No. 1317.65-3) gastroinwatinal tract, blood effocts OZONE: (CAS No 10028-15.6)

[Ds0 (oral. rat) - 6.450 my/kg IRON OXIDE: (CAS No. 1309371 1 Lo (inhalation, cat) - 34.5 pprvIH

. I " N - . LA .) My N N

CALCTUM FLUORIDE: (Cés No. 7759-75-5) 11Dy Gintraperitonenl, ru)l—)‘“ 5500 mg/kg SODIUM SILICATE: (Cas No 1734.09-8)

l‘.l)m(oml, tn.l) = 4.230 mg/kg ‘ 1130 (oral. rut) = 1133 mg/kg

Cr VIOXIDE: (Ces No. 1333-97.0) MANGANESE; , TITANIUM DIOXIDE:

1.3, (oral. rst) =~ 0 mg/kg TCLo (inhalation, man) =230¢{ug/m Skin (humun) 30U ) days intermittent,

COPPER OXIDE: (CAS No 1317-39.1) DRN, central nevvous system effocis oy imun‘:nn cchcl*mJ s intermittent,
LDy (oral, rat) = 470 mp/kg ' ]

= TORY INFORMATION

U.S. SARA REPORTING REQUIREMENTS: The components of these products are subjeet 1o the reporting requirements of Sections 302,
304 and 313 o[ Title 11 ol the Superfund Amendments and Reauthorization Act, as follows:

* apd-Cr B i| Yes; vategory code NO40
(u fNuoride mmpoundil : L R
Chromium (I{)) Oxide
(Chromium Compound No Yeu Yes
Category)

CChromiusy . .| o NeL o p e ey ey
Mnlg;uncm No No Yes
| Copper N e e T T Y
Nickel No Yes Y3

U.S. SARA THRESHOLD PLANNING QUANTITY: Thete are no specific Threshold Planning Quantities for the components of these
products. The default Federat MSIS submission and inventory requirement filing threshold of 10,000 Tbs (4,540 kg) therefore applies,
per 40 CFR 370.20.
CALIFORNIA PROPOSITION 65: WARNING: This product cantains or produces a chemicsl known to the State of California to
cnuu cuncer und hlrth defuts (or vther reproductive harm). (California Health & Safety Code 25249.5 et 3eq.)

- ITIONS OF TERMS
CAS No. - Chemical Abstracts Service Number  PEL - Permissible Exposure Level  TLV - Threshold Limit Value
TWA - Time Weighted Average  STEL - Short Term Expogure Limit  IARC - Internationa] Agency [or Research on Cancer
NIOSH - National Institite of Occupational Safety and Health  OSHA - U.S. Occupationu! Safety and tHealth Administration
TDLo - the lowest dose to cause 4 symptom  TCLo ~ the lowest concentrulion to cause a symiptom
TDo, LDLe, and LD, or TC, TCo, 1.CLo, and LLo - the lowest dose (or concentration ) to couse lethsl or toxic eflects.
SARA - Supertind Amendments and Reauthorization Act ACGIH — American Conference of Governmental Industrial Hygicmsts
LDy & LCsq - These valucs are the amount of a substance given to the stated species that causes S0% of Gt species to die.

DISCLAIMER OF EXPRESSED AND IMPLIED WARRANTIES: The information in this docament is helieved t be correct ag of the date
issued However, this information (s provided without any representation or warranty, expressed or implied, regarding accuracy or correctness.
‘The conditions or inethods of handling, storage, use and digposs] of the product are heyond our control and may be beyond our knowledge, For
this and other reasons we do not assume 1esponsibility and expressly disclaim hability of loss, damage, or expense ansing from il or any way
connected with the handling, storage, use, or disposal of this product. Dala may be changed from time to time. Be sure (o consult he latest
cdition of the MSDS.
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