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 WELDING PROCEDURE SPECIFICATION 

 FOR FLUX AND METAL CORED ARC WELDING 
 

SPECIFICATION No.:                   . 

 

Scope 
 
This Welding Procedure Specification covers welding and related operations of steel structures 
which are fabricated in accordance with the terms outlined in CSA Standards W47.1 and W59, 
latest revisions.  The attached Data Sheets form an essential part of this specification. 
 
A change in any of the essential variables contained in succeeding paragraphs or detailed on 
applicable Welding Procedure Data Sheet(s) shall require a new Welding Procedure Specification 
and/or a new Welding Procedure Data Sheet(s). 
 
Welding Procedure 
 
The welding shall be done semi-automatically using the FCAW (Flux Cored Arc Welding) or MCAW 
(Metal Cored Arc Welding) process. 
 
Joints shall be made following the procedural stipulations indicated in CSA Standard W59, and may 
consist of single or multiple passes in accordance with the accepted Welding Procedure Data 
Sheets to which this specification refers. 
 
Base Metal 
 
The base metal shall conform to the specifications of steel groups 1, 2, 3 as per Table 11.1 or Table 
12.1 of CSA Standard W59.  Other groups may be welded providing Welding Procedure Data 
Sheets are accepted by the Canadian Welding Bureau. 
 
Base Metal Thickness 
 
Base metal thicknesses from 3 mm (1/8") to UNLIMITED THICKNESS inclusive may be welded 
under this specification providing the respective Welding Procedure Data Sheets have been 
supplied and accepted for the appropriate weld size. 
 

 
 
 
 
 
 
 
 
 

 

   
 

 
 CWB Acceptance 

 
Engineer or Supervisor          
              Acceptance 

      
 
Filler Metal 
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The filler metal shall be certified by the Canadian Welding Bureau as conforming to CSA Standard 
W48.  
 
Storage and Conditioning of Electrodes  
 
Electrodes shall be dry and free from surface rust and foreign material. 
 

Shielding Gas 
 
The shielding gas shall be a welding grade having a dew point of -40oC (-40oF) or lower.  The 
shielding gas/electrode combination shall be as shown on the accepted Welding Procedure Data 
Sheets. 
 
Flux cored arc welding with external gas shielding shall not be done in a draught or wind unless the 
weld is protected by a shelter.  This shelter shall be of material and shape appropriate to reduce 
wind velocity in the vicinity of the weld to 8 km/hr. (5 mph). 

 

Position 
 
The welding shall be done preferably in the flat position, but other positions such as horizontal, 
vertical and overhead are permissible providing the proper Data Sheets are supplied and approved. 

 

Preheat 
 
The minimum preheat before welding will comply with Table 5.3 of CSA Standard W59.  Minimum 
preheat to be maintained or exceeded during welding. 
 
If welding is interrupted for some time so that the temperature of the base metal falls below the 
minimum preheat temperature, then arrangements will be made to preheat again prior to 
recommencing welding. 
 
The weldment shall be allowed to cool to the ambient temperature, without external quench media 
being supplied.  In other words, do not cool using water or by immediate placement in frigid 
conditions which will cause a quick temperature change. 
 

Heat Treatment and Stress Relieving 
 
This will not be applicable to structures welded under this specification, unless a specific Data Sheet 
showing all the parameters is submitted to the Canadian Welding Bureau and acceptance is 
obtained. 
 

Electrical Characteristics 
 
The welding current shall be direct current (straight or reverse polarity) using a constant voltage type 
power supply.  The range of parameters will be as per electrode manufacturer's instructions and will 
be shown on the Welding Procedure Data Sheet. 
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Welding Technique 
 
Refer to the Data Sheet for the precise variables to be used in welding a particular thickness and 
joint configuration, position and parameters, i.e. stick-out, gas flow rate, travel speed, passes and 
layers, etc. 
 
The selection of the torch angle depends on joint type, material thickness, edge preparation, in 
addition to the degree of skill and experience of the operator. 
 
Generally, the forehand technique provides better visibility of the weld joint and a flatter weld puddle. 
 The backhand technique yields better penetration.  Torch angle is usually maintained with 10 to 20 
degrees on either side of vertical. 
 

Preparation Of Base Material 
 
The edges or surfaces of parts to be joined by welding shall be prepared by oxy-acetylene machine 
cutting.  Where hand cutting is involved the edge will be ground to a smooth surface.  All surfaces 
and edges shall be free from fins, tears, cracks or any other defects which would adversely affect 
the quality of the weld. 
 
All loose or thick scale, rust, moisture, grease or other foreign material that would prevent proper 
welding or produce objectionable fumes, shall be removed. 
 

Quality 
 
Cracks or blow holes that appear on the surface of any pass shall be removed before depositing the 
next covering pass.  The procedure and technique shall be such that undercutting of base metal or 
adjacent passes is minimized.  Fillet and butt welds shall meet the desirable or acceptable fillet weld 
profiles shown in Figure 5.4 of CSA Standard W59.  The reinforcement in groove welds shall not 
exceed 3 mm (1/8") and shall have a gradual transition to the plane of the base metal surface In 
general, the weld quality will be such as to meet the requirements of Clause 11.5.4/12.5.4 of CSA 
Standard W59. 

 

Weld Metal Cleaning 
 
Slag or flux remaining after a pass, shall be removed before applying the next covering pass.  Prior 
to painting, etc., all slag shall be removed and the parts shall be free of loose scale, oil and dirt. 
 

Treatment of Underside of Welding Groove 
 
Prior to depositing weld metal on the underside of a welding groove, the root shall be gouged, or 
chipped to sound metal, unless otherwise specified on the applicable Data Sheet. 
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 WELDING PROCEDURE SPECIFICATION 

 FOR GAS METAL ARC WELDING 
 

SPECIFICATION No.:                   . 

 

Scope 
 
This Welding Procedure Specification covers welding and related operations of steel structures 
which are fabricated in accordance with the terms outlined in CSA Standards W47.1, W59, and 
AWS D1.3 latest revisions.  The attached Data Sheets form an essential part of this specification. 
 
A change in any of the essential variables contained in succeeding paragraphs or detailed on 
applicable Welding Procedure Data Sheet(s) shall require a new Welding Procedure Specification 
and/or a new Welding Procedure Data Sheet(s). 
 
Welding Procedure 
 
The welding shall be done semi-automatically using the GMAW (Gas Metal Arc Welding) process. 
 
Joints shall be made following the procedural stipulations indicated in CSA Standard W59, and may 
consist of single or multiple passes in accordance with the accepted Welding Procedure Data 
Sheets to which this specification refers. 
 
Base Metal 
 
The base metal shall conform to the specifications of steel groups 1, 2, 3 as per Table 11.1 or Table 
12.1 of CSA Standard W59.  Other groups may be welded providing Welding Procedure Data 
Sheets are accepted by the Canadian Welding Bureau. 
 
Base Metal Thickness 
 
Base metal thicknesses from 16Ga to UNLIMITED THICKNESS inclusive may be welded under this 
specification providing the respective Welding Procedure Data Sheets have been supplied and 
accepted for the appropriate weld size. 
 
 
 

 
 
 
 
 
 
 
 
 

 

 
 

 
 CWB Acceptance 

 
Engineer or Supervisor          
               Acceptance 
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Filler Metal 
 
The filler metal shall be certified by the Canadian Welding Bureau as conforming to CSA Standard 
W48.  
 
Storage and Conditioning of Electrodes  
 
Electrodes shall be dry and free from surface rust and foreign material. 
 

Shielding Gas 
 
The shielding gas shall be a welding grade having a dew point of -40oC (-40oF) or lower.  The 
shielding gas/electrode combination shall be as shown on the accepted Welding Procedure Data 
Sheets. 
 
Welding shall not be done in a draught or wind unless the weld is protected by a shelter.  This 
shelter shall be of material and shape appropriate to reduce wind velocity in the vicinity of the weld 
to 8 km/hr. (5 mph). 

 

Position 
 
The welding shall be done preferably in the flat position, but other positions such as horizontal, 
vertical and overhead are permissible providing the proper Data Sheets are supplied and approved. 

 

Preheat 
 
The minimum preheat before welding will comply with Table 5.3 of CSA Standard W59.  Minimum 
preheat to be maintained or exceeded during welding. 
 
If welding is interrupted for some time so that the temperature of the base metal falls below the 
minimum preheat temperature, then arrangements will be made to preheat again prior to 
recommencing welding. 
 
The weldment shall be allowed to cool to the ambient temperature, without external quench media 
being supplied.  In other words, do not cool using water or by immediate placement in frigid 
conditions which will cause a quick temperature change. 
 

Heat Treatment and Stress Relieving 
 
This will not be applicable to structures welded under this specification, unless a specific Data Sheet 
showing all the parameters is submitted to the Canadian Welding Bureau and acceptance is 
obtained. 
 

Electrical Characteristics 
 
The welding current shall be direct current (reverse polarity) using a constant voltage type power 
supply.  The range of parameters will be as per electrode manufacturer's instructions and will shown 
on the Welding Procedure Data Sheet. 
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 W47.2/W59.2 

 WELDING PROCEDURE SPECIFICATION 

 FOR GAS TUNGSTEN ARC WELDING 

 OF ALUMINUM 

 

 SPECIFICATION No.:            

Scope 

 

This Welding Procedure Specification covers welding and related operations of aluminum structures 

which are fabricated in accordance with CSA Standard W59.2, "Welded Aluminum Construction", 

and has been prepared to meet the requirements of Clause 7.1 of CSA Standard W47.2, 

"Certification of Companies for Fusion Welding of Aluminum". 

 

A change in any of the essential variables contained in the succeeding paragraphs or detailed on an 

applicable welding procedure data sheet will require a new welding procedure specification and/or 

a new data sheet. 

 

Welding Process 

 

The welding shall be done using the Gas Tungsten Arc Welding (GTAW) process. 

 

Joints shall be made by single or multiple pass welding, from one or both sides, as indicated on the 

approved Welding Procedure Data sheets referring to this specification. 

 

Base Metal 

 

The base metal alloys used shall conform to the materials listed in Table 1A of CSA Standard 

W47.2.  Other alloys may be welded provided approved data sheets are available. 

 

Base Metal Thickness 

 

Base metal from 3.0 mm to unlimited thickness may be welded under this specification provided 

that the Welding Procedure Data Sheets have been supplied and approved by the Canadian Welding 

Bureau.  Thicknesses less than 3.0 mm may be welded providing data sheets have been approved 

by the Canadian Welding Bureau. 

 

 
 

 

 

 

 

 

 

 

 

  X 

 

 
 CWB 

 
 ENGINEER OR SUPERVISOR 

X This space to be stamped by P. Eng. if Div. 1 or Div. 2 company. 



Welding Supervisor's Signature if Div. 3 company. 
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Filler Metal 

 

Filler metal shall be certified by the Canadian Welding Bureau as conforming to the requirements 

of ANSI/AWS Standard A5.10. 

 

The choice of filler metal shall be in accordance with Table 3 of CSA Standard W59.2.* 

 

Filler metal shall be stored in a dry, clean place adequately protected from the weather or 

environment hazards until actually needed.  The storage area temperature shall be maintained at a 

uniform temperature approximately the same as that of the welding location. 

 

Precautions shall be taken to ensure that all opened packages of filler rods or spools of electrode 

wire are protected from the weather or other contaminants.  Filler metals that are contaminated 

with foreign matter shall not be used.* 

 

Shielding Gas 

 

The shielding gas shall be welding grade argon, helium, or an argon-helium mixture and shall be 

limited to those specified on the fabricator's approved welding procedure data sheets.  The 

welding gases shall have a dew point of -40 Celsius, or lower, at 101 kPa. 

 

The gas distribution system shall be free from leaks to prevent air or other contaminants from 

entering.  The containers or storage systems should not be used when the pressure falls below 2000 

kPa (290 psi).* 

 

Position 

 

The welding shall preferably be done in the flat position.  The horizontal, vertical and overhead 

positions may be used provided approved Welding Procedure Data Sheets referring to those 

positions and the Welding Procedure Specification are followed. 

 

Preheat/Heat Treatable Alloys 

 

Preheat is not normally required when fusion welding aluminum, however, when welding thick 

sections, preheating is sometimes used to avoid cold-start defects, to achieve heat balance 

between dissimilar thickness or to remove moisture.  Care shall be taken to ensure temperature 

control, particularly, when fabricating the heat treatable and the 5XXX series alloys that contain 

more than 3% magnesium.  

 

When fabricating heat treatable and 5XXX alloys containing more than 3% magnesium, the 

interpass temperature shall be allowed to fall below 150 Celsius before starting the next pass.* 

 

Electrical Characteristics 

 

The welding current shall be alternating or direct current with positive or negative electrode.  In 

general, ACHF (high frequency) is preferred for welding aluminum. 
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 MANUFACTURER'S RECOMMENDED WELDING PARAMETERS 

 
This table shows the recommended parameters for all electrodes to be covered by this specification. 
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Welding Technique 

 

When AC TIG welding of aluminum, it is good practice to "ball" or round the end of the electrode 

before welding to keep the arc steady.  Otherwise, the arc may weave or move from side to side. 

 DC welding of aluminum may be used; however, each joint design and welding specification 

requires its own procedure. 

 

AC TIG Welding 

 

Before welding is started, electrode size, current setting and gas flow should be selected to suit 

the material thickness and welding position being used from an approved data sheet. 

 

Striking the Arc:  When the electrode is brought within 1/8" to 1/16" of the plate, the welding arc 

will be initiated.  The arc is then adjusted to the desired length.  When hot, the electrode must 

not touch the work or contamination will result.  This contamination will cause a dirty sputtering 

arc that will not produce a clean or satisfactory weld instead of the smooth humming sound that 

is desired.  The arc length should be from 3mm to 10mm (1/8 to 3/8 inch) depending on the 

location and the type of joint being welded. 

 

The torch angle is usually 5 to 15 forehand and the work angle 90 when welding in the flat 

position (see Fig. 1).  The arc may have to be directed at the thicker member to obtain equal 

melting when joining unequal thicknesses.  Hold the torch at the starting point until the arc has 

produced a bright, clean puddle of molten base metal (approx. 3 - 5 seconds).  Move the torch 

steadily forward at a uniform rate while feeding the filler rod to the leading edge or side of the 

puddle.  Do not add filler material until a good puddle has been established.  Hold the welding 

rod at an angle of 20 to 30 to the work, slightly off centre to the line of the joint, and feed into 

and withdraw from the molten puddle (but not out of the shielding gas) at frequent, regular and 

short intervals.  The torch is moved back slightly when the filler is added to allow the filler rod to 

be introduced into the molten puddle. 

 

The torch is then moved forward to advance the puddle once the required bead size is obtained.  

This backward and forward motion is repeated smoothly and uniformly in steps of approximately 

1.5 - 5mm (1/16 to 3/16 inch).  When no filler material is being used, it is not necessary to use 

this motion. 
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When breaking the arc, withdraw the torch from the work while the filler rod is still being added 

to feed the crater as it solidifies.  The arc is run onto the cold filler rod as the gun is withdrawn 

and is broken quickly.  The arc may have to be re-struck several times while adding filler if the 

crater is not completely filled.  To produce crater-free stops on thin gauge material or on shallow 

weld beads, increase the arc travel speed.  This increase in speed should be sufficient to 

eliminate the melting of the parent metal.  Use run-on and run-off tabs wherever possible. 

 

Other positions (horizontal, vertical and overhead) are also practical when TIG welding.  The 

techniques are, in general, the same as described above for the flat position, except that slightly 

lower current are used.  This lower current will keep the weld puddle small enough to prevent it 

from sagging before solidification takes place. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Figure 1 

 

Preparation of Material 

 

Edge preparation may be accomplished by disc grinding, shearing, plasma-arc cutting, sawing, 

chipping, planing, milling, or routing. 

 

When disc grinding is used for edge preparation, high speed flexible grinding discs shall be used.  

The grinding disc shall be suitable for aluminum and be maintained free of lubricants and other 

foreign material. 

 

When shearing is used for edge preparation, the shear blade shall be kept sharp and free of 

foreign material.  The sheared edge of aluminum shall be filed, planed or routed to remove any 

metal that can possibly entrap foreign material such as cutting oil. 

 

To allow for effective cleaning, surfaces and edges to be welded shall be smooth, uniform and 

free from fins, cracks and other defects that could introduce porosity or oxides into the weld. 
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All surfaces to be welded shall be wire brushed prior to welding to remove existing oxides.  In 

multi-pass welds the weld bead shall be wire brushed between passes.  The brushes shall be of 

stainless steel and be kept exclusively for use on aluminum and be kept clean and free of 

contaminants. 

 

When plasma arc cutting is used for the edge preparation of heat-treatable alloys, 3mm of 

material shall be removed from the cut edges by mechanical means.  This includes both butt and 

T-joints.  Note, plasma arc cutting heat treatable aluminum alloys may produce lamellar fissures. 

 

Cleaning should be done just prior to welding but if welding is delayed, the cleaned material shall 

be covered with polyethylene sheeting, paper or other similar protective covering, to guard 

against contamination. 

 

Back gouging of welds shall produce a groove having a profile and a depth adequate to ensure 

fusion with the adjacent base metal and penetration into the root of the previously deposited 

weld metals. 

 

Note: Equipment used for preparing aluminum should be used solely for this purpose to prevent 

contamination of the base material from foreign materials. 

 

Weld Quality 

 

Insufficient throat is not permitted.** 

 

Weld termination craters shall not be permitted.** 

 

If the surface finishing reveals porosity then the section shall be inspected for internal porosity.** 

 

Welds shall be free from cracks, lack of fusion, lack of penetration, and essentially free from 

undercut, overlap, or surface porosity.** 

 

Continuous undercut depth shall not exceed the smaller of T/5 or 1 mm on each side of the joint, 

where T is the member thickness.** 

 

Isolated undercut shall not exceed 2 mm in depth.  Undercut greater than 1 mm in depth shall not 

have a length greater than 15 mm, and shall not be closer than 100 mm to another 2 mm 

undercut.** 

 

Fillet welds shall have a degree of convexity not exceeding 0.1s + 1.5 mm where s = size of the 

minimum leg length in mm.**  

 

Fillet welds shall conform to the profiles shown in Fig. 11 of W59.2.  Fillet welds shall be free of 

the defects shown in Fig. 11 of W59.2. ** 
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Essential Variables 

 

The following are considered essential variables for Gas Tungsten Arc Welding (GTAW) as per 

Clause 8.2.3.4 of CSA Standard W47.2: 

 

(1) a change in base metal alloy group as per Table 1A of CSA W47.2; 

(2) a change in filler metal alloy group as per Table 1B of CSA W47.2; 

(3) the omission of aluminum backing material or the substitution of other than aluminum backing 

material; 

(4) a change in current of ± 15% and/or arc voltage of ± 2V; 

(5) a change from ac current to dc current, or vice versa; 

(6) a change from dc electrode negative to dc electrode positive, or vice versa; 

(7) a change from constant current to pulsed current, or vice versa; 

(8) a change of ± 25% from the specified travel speed; 

(9) a change of ± 25oC in the specified preheat; 

(10) a change from a single gas to any other single gas; a change from a single gas to a mixture 

of gases or vice versa; a change of ± 10% in the specified composition of gas mixture; 

(11) an increase of 50% or more, or a decrease of 20% or more, in the flow rate of shielding 

gas; 

(12) a change of electrode size; 

(13) a change in welding position, except as provided for in Clause 8.3.1 of CSA W47.2; 

(14) a change in direction of progression in vertical welding; 

(15) a change in specified joint geometry; 

(16) a change from welding from one side to welding from both sides or vice versa; 

(17) a change of cleaning procedure. 

 

Data Sheets 

 

The attached data sheets form part of this specification.** 
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