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Brazing Materials & Applications

Material Safety Data Sheet 1100/105

Appendix D - Brazing Fluxes

Issue No 3/March 2000

1. Identfication of suhstance This Product Safety Data Sheet glves speclfic Information on brazing fluses,

2. Composition

Brazing Fluxes

Product Name Form Workting Rangas  pua* Compaogition
aroup
A Easyio Flux Pawder White Powder 650 - B0O'C 8 1%
Ensy-flo - Stainles Stee! Grade White Powder 580 - 776'C 8 1
Easy-flo - Stalnless Steal Grada White Paste BEO - 778°C 8 1
Tenacity No.2 White Powder §50 - BOG"C B 1
Tenacity No.& Brown Powder 550 - 800°C B 1
Toenachty No.14 White Powtlar 550 - 750°C ] 1
Easy-flo Flux Paste White Paste 575 - 825°C 8 1
Easy-flo Dipping Grode White Paste 560 - 750°G 9 1
Slivar-No Flux Paste White Paste §50 - 775°C 9 1
Mattiflux 100 Paste White Paste 560 » BOO°C 9.5 1
Mattiflux 3A Paste Brown Paste 600 - B75°C 8 1
Tenncity No.4A White Powder 600 - 850°C B 2
Tenacity No.5 White Powder £00 . BOD"E ] 2
Tenacity No.5A Brawn Powder 600 - 500°C 8 é
Tanacity No. 125 Powdar White Powder 750 - 1200°C 7 3
Tenacity No. 125 Pasta White Paste 750 - 1200°C 7 3
Easy-flo - Atuminium
Bronzg Grade Whita Paste 550 - BOO"C 5 4
Tanaclty 12 White Powder 200 - 1300°C Not 5
massred
Flux Coating on Rods White Compact 550 - 850°C 8 6
*pH of aGUEDLS SUSPension

Group 1

Mixture of potassium bifiuerlde (CAS No. 7789-28-8), potassiurm teiranaraky (CAS No. 133%.77.0)

potassium fluoroborate {CAS Na, 14075-53-7) with borle acid (CAS No. 10043-35-3) and berle
anhydride (CAS No, 1303-86-2), Elermental boran (CAS No, 7440-42-8) in Tanacity & and Mattlfiux 34,

aroup 2

Mixtura of potassiur bifluaride (CAS No, 7789-29-4), potassium tolraborate (CAS Na. 1332-77-0) and
potassium fluorosllicate (CAS Mo, 16871-90-2)with berle acid {CAS No. 10043-35-3) and borle

anihydride (CAS No. 1303-86.2). Elemental boran (CAS N&, 7440-47-11) In Teaaclty SA only,

Group 2

aroup 4

(CAS No, 7447-41-8),

Group 5

{CAS No, 1332-77-0),

Mixture of potassium tetraborate (CAS No. 1332-77-0) and potassium fluorosiicate {CAS No, 18871-
£0-2) with borax (CAS Na, 1363-88-4) and boric gcid (CAS No. 10043-35-3).

Mixtura of potassium tatraborate (CAS No, 1332-77.0) and patasslum flugraborate (CA§ No. 14075+53+
7) with zine chloride (CAS No. 7646+85-7), sodium chlorlde (CAS No. 7647+14-5) and lithium entoride

Mixture of borax (CAS No, 1302-06-4),boric acld (CAS No. 10043-35-8) and potassium tetraborate
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Brazing Fluxes

Group & Mixture of potassium tefraborate (CAS Na, 1332-77-0), potossium fluoroborate (CAS No. 14075.53-7),
potassium bifluoride (CAS No, 7789-29-9) snd potassium flugrosliicate (CAS No, 16871-80-2) bonded
with an oménit polymer,

3. Hazard idaentification The maln hazard with this product oceurs In Its use, On hanting the fux will fume slightly, ard with overheating the
fume wiil increase, The fumes produced inciude hydrogen flueride and boron trifluoride which can aause irritation
of the nasal possogas, ayes and throat,

The flux is harmful by ingestion and |5 irntating t5 the eyes. Contact with skin may cause moderste iritatlon,

A, First Ald Meaaules Savare long term exposure to fuma may result In flugrosis. In acute cases thare I3 o dangear of pulmenary oedema
although this occurrance could alsa result frem inhalation of brazing metal fume or toreh gases. inholation of
fumes will e irrltating to the nosa end thraat and will causk smarting of the eyes,

Tests carriad out on fluxes indicate they ara moderately irritating to the skin and [F the skin 1% broken immadiate
irritatior will occur on cantact, The use of barrier creems may prevent skin Irritation,

Inhalation  Remove from exposure and allow to rest In fresh alr. In acute cases apply artificial respiration and ¥
necessary, summen madies) aid,

ImgRation  Rinse mouth with water and give patient watat or milk mixed with calclum carbonate (chalk) to drink,
Do ot Induce vomiting. Summon medical aid.

Eyes Irrigate with water or lsotonic saline for up te 20 minutes. Seek medical attention If thara is any hint
of eye damage.
skin Remove any contaminated clothing and wash skin with socap and water. Seck medical attantion if

sores devalop, Laundar clothing before ¢o-use,

5. Flre righting Moasures non flammable. Use full protection with breathing apparatus if invelved in a fire s harmful fumes may be evolved.
Use any extinguishing medium sultable for surrounding fire.

6. Atcldental Roleaxs Powder  Carofully sweep up and cellect in suitable conteiner fur ra-1ga ar disposal,
Measziroe
pnste Either caollact In suitable containgr for resuse of dispoasl, For larga <plils, tover with sand of other
ingrt absorbent and caliact In suitable container for disposal. Wash area with water.

Avoid qontact with 2kin or eyes an¢ do not inhale dust.

wee 7. HAndling and Storage Handling  Use only under conditions of geed jacal ventilation or efficient extraction systems and go not inhale

furmes evalved during use, Avoid cortact with Skin and eyed, Do nat sat, drink, smoke or dpply
GOsMAGs whilst using this material. Keep away from food, drink and animal feeding stuffs and out of
reach of ¢hildren, Observe good industrial hyglane practices.

Storage  Store In a cool, dry place. Keep container clofed when rat Ih usa, Do net frasza paste,

§. Oxposure Controle UK Gccupational Exposure Standands arm;
and Borgonal Protection  Fume Long Term Short Term
g-liour TWA* Value 15 minutes Value
Hydrogen Fluadde (s F) - 2.5mg/m?
Fluorice (as Fluoring) 2.5mg/m* .
Baron Triflucride - Img/m?
= fime Weighted Aversge

Avold exptisura to fume with good ventiiation or local extractiun, IF & risk of intinlatlon axists, parsonal respiratory
protection should ba worn, Safety giasses siould be warm as well es imparvious gloves 1o prevent akin cortact.
Wash hands sfet using this material, The use of protective clothing is recommeanded,
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Brazing Fluxes

9. Physical and Chemical Appearance White or brénwn powder or paste. 5¢@ page 1
Propwrtias Qdour No datestable edour.
pH See page 1.
Boliing/melting pelnt  Becomes Muld on heating: working range « See paqa 1.
Flagh paint Not applicable
Flammanillty Not lammable
oxidising properties Nt gxidising.
Solubility Water-low solubility, no specific data.

0. stahiiity and Reactivity  Gontalners of powdar feft open once the seals are broken may sbsorh moisture and bacome lumpy. Pastes ata
water based and, whilst stoble, will jase water by evaporation If lef apan, Avhid contact with aclds and strong
oxiclising sgants,

No othar adverse resellans are known.
. Toxicoleglcal Data Toxleological ¢ata for these preparations: LDS0(oraf - rat) > 200my/kg,
Classified 48 maderately irritating, according to Dralze skin tast,
12. Ecolagical Informatlon  Likely 1o Bo harmiul to all species of animat life. As far g% is known no ethar threat Is posed to the environmert,

14. pluposal Consldemtion  Disposal according to legal and national cegulations, Registerad waste contraciors should be aware of the
composition and data in Sactlon 2 of this document,

14, Transport mformation Mat classified for land, sea or alr tranaport, No UN No'a have been istied for fluxes.

15. Regulntary IWformation  Material Glassification Hprmiful
Risk Phrases 20122 Harmful by inhalation and If swallowed.
38/38 Irritating to eyns and skin,
Safety Fhirases 2 Keap out of reach of children.
13 Keap away from food, drink and animal feed stuffs.
20/ When uaing do not eat, drink or smoka.
22123 Do not breatha dust or fumas.
26 In case of eye contact, rinse immedistely with water and seek medical
ativice,
45 In case of feeling unwell seak medical sttantion.
16, Other Information For further Informatlon, see Johnsen Matthey Data Sheet 1100:108
"Health and Safaty i Brazing.”

Guidarce Note EH54
"assessment of EXposure 10 fume from welding and allied processas" HSE 1950

Guidance Note EH55
nrin control of exposure to fume from welding, brazing and similar procasses™ HSE 1980.

Tt Information ralsres anly to the specific matetial dnsignated and may not be valid for such material used in combinntlon Wkn
nny other Materinle or in any procase Suel infarmntion is given I good Faith, belng based on the latest information avalisble to
Johisen Matihey PLC and (s 1o the best of Johnsan Maithey PLC's kngwledga and belied, necurate and rafinblo ot the timn of
preparatiin, Howaver, no reprosontstion, warranty of querantes I3 mace as to the accuracy, fablllty or completenass and Johnson
Matthey PLC assumns ho responsibiity therafors and ginzisims any lloblity for a1y loss, damage or mjury howsoavar arlsing
(Inctuenng In raspact of any clalm Lrought by any third party] ingutréd using this Infarmation. Tha product Is supplicd on the
condition that the end user aceepts responsibility to satlsfy himsell as to the sultability #nd completenass of such nformation for
his gwi particular use. Fraadom from patent of any othar propriekary rihts of nhy third party must not be nrumod,
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Brazing Materials & Applications

Material Safety Data Sheet 1100/105
Health and Safety in Brazing

Issug No TJuly 2002

grazing is firmly established throughout the warld as a rellable, simpia and safe method of joining metal
compenents. However a3 brazing aperations entall the raising of components to slevated temperatures and the
use of stioys and fluxes that contain volatile constituents, 2 regard must b paid to safety precautions st the
brazing work bench,

#any of the recommendations {n this document are common sense, others are not se obvious. R is Important that
managament, safely officers and individual brazing operatars make themsalvas fully conversant with all of these
safety precautions and so minimise the chance of accidents oceourring,

_ Geneml Precaltions The most versatile brazing slloys are those based on the sliver-coppetcadmium-zing or sliver-copper-zint systems,
They are all distinguished by thelr fow melting peints and goed flow propertias. They should never be overheated,
Ounrhaating is bad brazing practice and is likely to result in poar joints and irgreased evolution of fuma. Metsi and
molal Oxide fumas are frritating and can ba harmful to health, Cadmium oxide fumes ore particiiarly polsonous.

Operater wall-being and safety will resu't fram foliowing the preceutions glven in this decument and basic rules of
sofe brazing practice.

fFotential health and safety problems in brazing may arise In the following areas:
1 Mntal and metal oxide fumes from tha brazing alloys

2 Fumes from heating the flux

3 Futvas from brazing torches

4 Equipment vsed to effect the brazad foint

Recommended safety precautions and working prastices on #ach of these are glven below.

! Boctlon 1: Matat and Matal Oxide Fumes ' |

1.1 Genoral All brazing oparations raise tha temperature of the filler matal above its melting point hence It 15 unavaldabie that
metal fume (as the oxide ¢of the elements presant) will be evolved.

The Health and Safety Exacutive In thelr Guidance Note EH40 list Qccupational Exposure Standardds (OESS) for
metals ¢ommonly used in brazing alloys and these are givan In spesific protiuct, safety data sheats.

1.2 Specific Hazards Cadmium Oxlde fume will always be evalvad to some extent during brazing with allays from the silver-copper

cadmium Oxlde catium-zing range. The Control of Substancas Hazardous to Health (COSHH) Regutations list tha exposure limits
for Cadmitm Qxide as @ MAXIMUM EXPOSURE LEVEL (MEL) which must never be exceeded. The level present in
the workpiasa must always he a5 low as practicable, The use of logal extraction is virtually obligatory wien
brazing with cadmium coataining alloyz,

Sheort axpasures to high levels of endmium axide fume can lead to pulmonary oedama and may be fatal,
Pralonged or repested over expostre to cadmium oxide fuma is reported as causing renal damage. There s a
symptomiess latent perfod and any person thought to hava baen pver axposed L cadmium oxide fume should be

kept under observation for 48 hours,
Cadmium Qxids fuma [s repertad as carcinagentc ond may cause cancer by inhatation.

The likelinood of any peoblerms oeaurring undar normal brazing corditlons Is very limited and are normaliy the
resuit of extremely poor brazing practice. These canditions wewld Inglude severe cvarheating af the malten alloy
using an interse heat sourcs such as oxy-gcetylene, brazing in an enclosed or ill ventlisted area where fume bulid

up I& possible: or brazing without flux cover
14
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copper oxlde & 2ine oxide

Diphnspharik Pentoxida

13 Atmogpheric Samping

If cadrium comtaining allaya are felt likely to cause o hnalth hazard then considerstion should be given to the use
of a cadmium fraa alloy from the Johnson Matthey Sliverdlo ramge. These alloys may atill contain cadmium as an
impurity; but &t a vary low controlled limit of 0.025% maximum, This level allows brazing to be ¢arrlad out under
normal conditions of vertilation withaut tha need for local exhaust ventilation as far as cadmium oxide fume b
congarnad, There Gould, of course, be ather factors which weultt make lacal exhaust ventilation necesanry,

if brazing is to be carried out whara ventilation Is poor, such 04 an enclosed plpe jolnt o any simliar situation, then
brazing of any kind, or welding, must be corrled &ut with the operator using bresthlng equipment, i conformansa
to factory regulations for workimy it sonfined spaces.

copper and zint oxida futmes under normal conditiens are unlikely to be o problem but, if excessiva, bre irmteting
ard £8n cause matal feme fever, Symptams of metal furne fever are similar to those of influenza and often appear
after a latent period of up to 10 howrs; they will normally disappear after 24 hours with rask, Zinc oxide ¢an also be
ireitating to the noss, mouth and throst,

on overheating of phoaphorus ¢antaining alloys corrosive diphospherus pentoxide fumes may be evolved which
are iritating t& mucous membranes, tha reaspiratory systarn, eyes and skin. Cantact batwapn the fume and
perspiration may produce a mildly acidic reactlon causing irritation of the eyes, skin and mucous mambrane,

Workshop personnel who may be exposed to excessive fumes during brazing operations should undargo tests of
thelr working core using personal aie sempling equipment to ersure that MELs and OESS ara hot exceeded,
Alternativaly portable detection devices may be used to monitor tha atmosphere during brazing operstions, There
are an Increasirg number of companies speciaksing in arvironmenta! monltoring whe ¢an unettake the
necessary testing. Wharg lacal exhaust vantilation is installed regulnr checks o dir flows and capture veiocitics

Lsact!on 2: BluKRs

chould be made as requirad under H5E requldsions,

2.1 8Kin Contact

2.2 Qral ingasiion

2.3 Flux Fumes

2.4 Inhatation

The Johnoon Matthay Range of brazing fluxes (5 based on fluarides, fluoroborates, borates, fuorosliicates and
chlorides of porassium with additions of barlc acld and borax.

Gn prolonged cortact, these fluxes are moderately irrltating to skin. Extra cara should bo taken if the skin is
braken as immediata irdtation will oceur, I the irritatlon hetomes a problem, operators should use barrler ercoms.
Ay cuts or abrasions, hawever siight. shauld ba covered with an adhaslve drasaing, The use of flux peste
eliminates tha contact, which sould aceur when mixing a flux pewder with water before use. The use of
impervious gloves e.g. rubbar or [stex 15 reesmmended to pravend skin contact,

Testa have shown the fluxes are [iritant to the ayes. If flux does corme Into contact with the ayes thay shoult be
Irrigatid Immediately with watar or isotonic saline for up to 20 minutas, Medical Attention should be sought if
there Is any suspicion of eye damage.

Fluxes are harmtul If Ingested. Thay should be kept out of the reach of children and away from food, drink snd
animal feeding s, [t (s advisable not to smoke when using these materilt. Bafara meals, hands must be
washed and fingarnoila cleanad, i the eyant of flux being swollowed, o doctor shoutd be called and, meanwhilg,
the patient shoukd drink plenty of water or milk with calcium carborate (chalk) mixed in. Do not induce vomiting,

If powder fluxes are used, they shoufd be mixed in a special lux tray. Flux should naver be put In & container such
55 & cup. A Mug or a bottla which might be used for drinking or other purposes Empty flux contalrers must not he

uted for the stotage of foodstufls €.g. sugar, coffee, powdered milk ete,

On haating, fMlux will fume glightly. With overheating, the fume wiil increase, Furnes genarated Include Hydrogen
Fluride, Fluoting ang Boron Trifluoride. Withou, adequate ventliation, or as the result of bad brazing practice, fume

can cause Irritation of nasal passages and eyes,

The workpiece should not be overheated and cperators should avibid standing directly over tha work, Any
prnoyance from fumes can be minimised by using workshops with high roofs, geod local ventilation and efficient

extraction systems.

In acute cases, remove to fresh air, apply artificial respltation and oxygen and summon mndieal sid. Continun
observation for 48 hours, (Note: Polsoning by inhalation may also result from brazing metel fuma or torch gases).
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{-ﬁcﬂon 2: Pumnes from Bracing Torchas ' ;

Torch fumes will ba burnt qases, primarily oxides of carbon and nitrogen which are unlikely 10 cause problems in
well ventllated conditions,

| sectlon 4 Brazing Equipment, _ ]

Aithough brazing Is & reliable, simpie and aafa methed of joining metnl comtponents, there aro A tismber of basic
pracautions to follow whan hrazing.

- 8razing stations should be made from non flammable materigls and sultable refractary brick,
+ Hot brazed componerits must only be handled with plicrs or Longs unless gloves arm worn,

4.7 Hund & Fixed A torch should atways b8 polnted away from the operatar of other people when belrg lit,
Torch Brazing Flxed torehks should be lit from the sitds ar from below, Da not reach over ong ik tarch to ight another. | s
ugtial for all the torchas In & system to light simultaneously, and very severe bums to the foreatt can result.

4.2 induction Brozing Nevar touch the work el while the maching Is working. Althowgh work coils are oftan water cooled, when
machinas have been recently switchad aff the aolls retain enough heat ta cause & minar burn if they are touched,

Hands should never be Inserted into 4 work enll if a ring, & watch, 2 metal bracelet or ary other metal object ls
warm. The object wifl heat up rapidly and cause an extremely severe burn,

4.3 Fumace Brazing Controlled atmosphera furnaces wsually have A clirtain of burning gases at the Inlet and ourlet doors, Since these
fNzmes are often colourless and virtually invislble, a plece of iron or $teel gouze should be fung In the farme path,
this will glow brightly when n flamé is prasant.

Care should be taken when components are ramoved from a furnace ar from a conveyor helt or container, since
thay may stili be hot.

4.4 Resistance Heating The hot elecirodes should never be tapghe,

The elsctrical apparatus and the equipment which regulates the flaw of a controlled atmasphere gas (if ane fs
usadl) should be set and adjusted anly by competent persormal.

4.5 salt Bath Rrezing The ports must be complately dry befora they are Immarsed Inthe bath, Any water on them is converted
immediately inlt steam, causing 8 mimor explosion in the bath and throwing out droplets of moltan salt. The satt
stieke to virtually enything It touchas and c2n couse very sevara sKin burns.

The canmponents should be Jowsrad vary stawly Inta the bath ta Aveld spleshing the moiten saft, Salt residues
shauld ba scrubbed off the hands before meals and at the and of the doy. The contrals that govern the haat input
to the salt bath shouidl be aat and adjusted only by COMPELANT persornel

4.6 Genarnl Mechanised brazing operations shoutd always be set and adjuatad by competent persahnial, if machines f2il to
operate of apernte ineorractly lecal superulsion should Aways be netified immediately.

[Soction 5; satety Pracautlons _ | i ' ]

Operator welkbeing and safety will result from abserving the following basic precautions:

« Wesr sujbable protective elothing, Gievas ore recammendad to prevent skin contact with Mux
powders and pastes,

» Always wear safety glasses or goggles, Suitable tinted glasses should be woarn If glare from brazing
torsties s a problem.,

+ Local extraction should always be used when brazing with cadmium containing alloys. Good

ventllation is essential in all brazing operations. -
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= Avold standing with the face directly over the workplace. Al brazing stmospheres shauld be
menizared to ensure QESS and MELS ara not baing exeeetied,

+ Welding terhniques must nat ba usad when brezing, For example, the direct henting of a pool of
molten brazing alloy must be avolded.

* Brazing in confined spaces should only be carried cut using suitahie breathing apparatus.

+ Heaith and $afety information on spacific ailoys and Ruxaa showing current GESS and MELS I
avallabla on reguest.

Material Safety Dot Sheet  The following Ganeral Materlat Safety Data Shacts are appengitas to this data sheet

Appendix A Cadmium Free Brazing Alloys
Appendix B Cadmium Containing Brazing Alloys
Appendix G Phosphorus Cantaining Brozing Afioys
Appandix D Brozing Fluses

Individual Material Safaty Data Sheets sppertaining to products nat covered by the appendicas above are available
on regquast

This [nformation Felatan anly 1o thes specific matarisl designated and may not be valid for such mterial used It Gombination with
any ather materlals or in any process. Such information is glven In good falth, deing based en the latest Informatlon avallable to
Johnset Matthay PLC and is to the bent of Johnson Matthey PLC's knowledge end baligf aceurate and ralizhbln At the time of
preparation. Howaver, nb Fepresentation, wamanty oF guaraRtea k mada i to the accuracy, lisbliity or completenass and Johnson
Matthey PLG a55UMAR N9 ra8ponzibiiity tharnfore and qiscialms any Napiity for any foss, ¢amags bF irjury howsenver arising
(cluing In respect of any clalm brought by 8y third prrty) incurred using this Informatior:. Tha product is supplied or the
condition that the 1na USer aocapts reponbiblity to satisfy himselt es to the Suitaniiity Ang gompletennas af such Informatlon for
his own partiaular usu, Froegom fram patent ¢r any athar proprietary rights of any third party must not be essumed,
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