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LESSON PLAN 

  

Date______________      Trade:-    Welder 

Name____________                                                  Week No:- Fifteen  

Subject :- Gas Welding Filler rods, specification and sizes. Gas welding flux-types and 

functions. Gas brazing and soldering, principles, types fluxes & uses. Gas welding defects 

causes and remedies.  

    

 Motivations:-  in previous week we learned about  specifications of pipes, various types of 

pipe joints, pipe welding position and procedure. Difference between pipe and plate welding. 

Pipe development for elbow joint, Y joint and branch joint, manifold system. 

  

PREPARATION: -      Teaching Aids:-Chalk, Charts,  

 

 INTRODUCTION: -Filler rod is a materials which are used for fill the joint. A welding 

joint’s strength mostly depend on filler rod. Quality of filler rod and base metal must be 

match. 

PRESENTATION:-   

Topic Information Point Spot Hint 

Filler metal To fill the joint as per requirement called filler 

metal. 

Types Alloy and non-alloy  

Specifications For a strong weld joint we use alloy filler rod for 

different purpose.  

Composition and properties  

Organic fluxes typically consist of four major components 

Activators - chemicals disrupting/dissolving the metal oxides. Their role is to expose 

unoxidized, easily wettable metal surface and aid soldering by other means, e.g. by exchange 

reactions with the base metals. 

Highly active fluxes contain chemicals that are corrosive at room temperature. The compounds 

used include metal halides (most often zinc chloride or ammonium chloride), hydrochloric 

acid, phosphoric acid, and hydrobromic acid. Salts of mineral acids with amines are also used 

as aggressive activators. Aggressive fluxes typically facilitate corrosion, require careful 

removal, and are unsuitable for finer work. Activators for fluxes for soldering and brazing 

aluminium often contain fluorides. 

Milder activators begin to react with oxides only at elevated temperature. Typical compounds 

used are carboxylic acids (e.g. fatty acids (most often oleic acid and stearic acid), dicarboxylic 

acids) and sometimes amino acids. Some milder fluxes also contain halides or organohalides. 

Vehicles - high-temperature tolerant chemicals in the form of non-volatile liquids or solids 

with suitable melting point; they are generally liquid at soldering temperatures. Their role is to 

act as an oxygen barrier to protect the hot metal surface against oxidation, to dissolve the 

reaction products of activators and oxides and carry them away from the metal surface, and to 

facilitate heat transfer. Solid vehicles tend to be based on natural or modified rosin (mostly 
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abietic acid, pimaric acid, and other resin acids) or natural or synthetic resins. Water-soluble 

organic fluxes tend to contain vehicles based on high-boiling polyols - glycols, diethylene 

glycol and higher polyglycols, polyglycol-based surfactants and glycerol. 

Solvents - added to facilitate processing and deposition to the joint. Solvents are typically dried 

out during preheating before the soldering operation; incomplete solvent removal may lead to 

boiling off and spattering of solder paste particles or molten solder. 

Additives - numerous other chemicals modifying the flux properties. Additives can be 

surfactants (especially nonionic), corrosion inhibitors, stabilizers and antioxidants, tackifiers, 

thickeners and other rheological modifiers (especially for solder pastes), plasticizers (especially 

for flux-cored solders), and dyes. 

Inorganic fluxes contain components playing the same role as in organic fluxes. They are more 

often used in brazing and other high-temperature applications, where organic fluxes have 

insufficient thermal stability. The chemicals used often simultaneously act as both vehicles and 

activators; typical examples are borax, borates, fluoroborates, fluorides and chlorides. 

Halogenides are active at lower temperatures than borates, and are therefore used for brazing of 

aluminium and magnesium alloys; they are however highly corrosive. 

Fluxes have several important properties: 
Activity - the ability to dissolve existing oxides on the metal surface and promote wetting with 

solder. Highly active fluxes are often of acidic and/or corrosive nature. 

Corrosivity - the promotion of corrosion by the flux and its residues. Most active fluxes tend 

to be corrosive at room temperatures and require careful removal. As activity and corrosivity 

are linked, the preparation of surfaces to be joined should allow use of milder fluxes. Some 

water-soluble flux residues are hygroscopic, which causes problems with electrical resistance 

and contributes to corrosion. Fluxes containing halides and mineral acids are highly corrosive 

and require thorough removal. Some fluxes, especially borax-based brazing ones, form very 

hard glass-like coatings that are difficult to remove. 

Cleanability - the difficulty of removal of flux and its residues after the soldering operation. 

Fluxes with higher content of solids tend to leave larger amount of residues; thermal 

decomposition of some vehicles also leads to formation of difficult-to-clean, polymerized and 

possibly even charred deposits (a problem especially for hand soldering). Some flux residues 

are soluble in organic solvents, others in water, some in both. Some fluxes are no-clean, as they 

are sufficiently volatile or undergoing thermal decomposition to volatile products that they do 

not require the cleaning step. Other fluxes leave non-corrosive residues that can be left in 

place. However, flux residues can interfere with subsequent operations; they can impair 

adhesion of conformal coatings, or act as undesired insulation on connectors and contact pads 

for test equipment. 

Residue tack - the stickiness of the surface of the flux residue. When not removed, the flux 

residue should have smooth, hard surface. Tacky surfaces tend to accumulate dust and 

particulates, which causes issues with electrical resistance; the particles themselves can be 

conductive or they can be hygroscopic or corrosive. 

Volatility - this property has to be balanced to facilitate easy removal of solvents during the 

preheating phase but to not require too frequent replenishing of solvent in the process 

equipment. 

Viscosity - especially important for solder pastes, which have to be easy to apply but also thick 

enough to stay in place without spreading to undesired locations. Solder pastes may also 

function as a temporary adhesive for keeping electronic parts in place before and during 

soldering. Fluxes applied by e.g. foam require low viscosity. 

Flammability - relevant especially for glycol-based vehicles and for organic solvents. Flux 

vapors tend to have low autoignition temperature and present a risk of a flash fire when the 

flux comes in contact with a hot surface. 

Solids - the percentage of solid material in the flux. Fluxes with low solids, sometimes as little 

as 1-2%, are called low solids flux, low-residue flux, or no clean flux. They are often 

composed of weak organic acids, with addition of small amount of rosin or other resins. 
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Conductivity - some fluxes remain conductive after soldering if not cleaned properly, leading 

to random malfunctions on circuits with high impedances. Different types of fluxes are 

differently prone to cause these issues. 

The surface of the tin-based solder is coated predominantly with tin oxides; even in alloys the 

surface layer tends to become relatively enriched by tin. Fluxes for indium and zinc based 

solders have different compositions than fluxes for ordinary tin-lead and tin-based solders, due 

to different soldering temperatures and different chemistry of the oxides involved. 

The composition of fluxes is tailored for the required properties - the base metals and their 

surface preparation (which determine the composition and thickness of surface oxides), the 

solder (which determines the wetting properties and the soldering temperature), the corrosion 

resistance and ease of removal, and others. 

 

Organic fluxes are unsuitable for flame soldering and flame brazing, as they tend to char and 

impair solder flow. 

 

Some metals are classified as "unsolderable" in air, and have to be either coated with another 

metal before soldering or special fluxes and/or protective atmospheres have to be used. Such 

metals are beryllium, chromium, magnesium, titanium, and some aluminium alloys. 
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Questions:- 

1. What is gas welding flux and its function? 

2. What is the need of filler rods? 

3. What is porocity? 

 

Next Lesson :-  Electrodes, types, function of flux, coating factor, sizes of electrode. Coding of 

electrodes as per BIS, AWS. Moisture pick up of electrode. Storage and baking of electrodes. 

Special purpose electrode and their application. 

 

Assignment:- Gas Welding Filler rods, specification and sizes. Gas welding flux-types and 

functions. Gas brazing and soldering, principles, types fluxes & uses. Gas welding defects 

causes and remedies. 

 

 

 

 

Checked by…………………………     Instructor……………….. 

www.parhladsharma.in

Parhlad sharma Welder Instructor DIT haryana


