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Understanding Body Repair Manual Procedures  
Best-practice Guidance on Adhesive-bonding and Weld-bonding 

About RepairCert NZ Technical Bulletins  

These Technical Bulletins have been developed to provide ‘Best-practice’ guidance for Repair Certifiers, to assist them in ensuring that 
autobody repairs are carried out safely and correctly. It is also intended that these Technical Bulletins can be used by the wider 
autobody repair industry. 

Repair Certifiers should always (if available) be guided by any appropriate Original Equipment Manufacturer (OEM) supplied 
information, methods, procedures, or requirements. 

 

 

 

The 3MTM graphic shows some typical areas that OEMs may recommend using adhesives.  

Always reference OEM information and the appropriate body repair manual to determine where adhesives are 
recommended or required. 
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Purpose  

To describe and substantially expand upon OEM Body Repair Manual (BRM) requirements, and adhesive 
manufacturer’s instructions and recommendations for adhesive-bonding, and (especially) weld-bonding, as specified 
by an increasing number of OEM unibody replacement and sectioning procedures. 

This ‘Best-practice’ guidance should also be referenced in situations where an OEM or adhesive manufacturer has 
no information available, or the supplied information is incomplete.  

All information contained in this Technical Bulletin references the use of new genuine components when following 
OEM weld-bonding replacement/sectioning procedures and/or selected adhesive manufacturer instructions, 
requirements, and specifications.     

Background 

The Three Bonding Methods  

There are typically three ‘bonding methods’ that are used by OEMs to attach both structural and non-structural 
unibody components together (either when the vehicle was first manufactured or as specified in the selected BRM 
replacement procedure) and these are: 

• Adhesive-bonding (adhesive only) 

• Weld-bonding (welding and adhesive) 

• Rivet-bonding (rivets and adhesive) * 

* Rivet-bonding is a specialised, very model-specific attachment process that may require OEM specialist training, the use of OEM-
approved equipment and materials, and access to restricted information and component supply. For these reasons, rivet-bonding is not 
described in this Technical Bulletin. In the first instance, we recommend directly referencing the appropriate OEM requirements and 
specifications for rivet-bonding (where available). 

Repair/Replacement Procedures That Include Adhesives  

OEM collision repair procedures typically require that any adhesives originally used in the vehicle‘s body construction 
be reinstated when damaged components are replaced. In some circumstances, an OEM may specify in the BRM 
adhesive-bonding or weld-bonding procedures to substitute original factory attachment methods that are unable to 
be replicated by the autobody repair industry (i.e. laser welding and laser brazing).  

Common Issues Identified  

Common issues that arise for auto body repair technicians who are carrying out replacement procedures that require 
adhesive-bonding or weld-bonding include: 

• gathering together the required information - often this is located in other sections of the BRM, rather than being 
described within the specific replacement or sectioning procedure; and 

• for some makes and models, adhesive-bonding and/or weld-bonding information may not be available at all 
from the OEM.  

• In general terms, the processes required for both adhesive-bonding and weld-bonding are not thoroughly and 
completely described by either the OEM or the selected adhesive manufacturer; and 

• autobody technicians with limited ‘hands-on’ experience and/or no proper training; and  

• repair facilities that don’t have the correct (and often OEM specified) welding equipment; and  

• some autobody repair technicians overlook, or don’t fully understand, the repair instruction documentation that 
is provided by the adhesive manufacturer for the adhesive being used. 

Advantages of Incorporating Adhesives in Welded Joints (Weld-bonding) 

Virtually every vehicle manufacturer includes adhesives in the construction of their newer generation unibody 
platforms - commonly referred to by OEMs as the ‘Body in White’ (BIW). It’s a well-established fact in the automotive 
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manufacturing industry that the addition of adhesives in welded body joints increases torsional strength and rigidity, 
improves crash management performance, reduces noise vibration and harshness (NVH), and provides extremely 
durable, long-term corrosion protection.  

How It Works 

The combination of adhesive and welds (weld-bonding) on body joints creates a continuous bond that substantially 
increases lap shear strength and reduces the likelihood of spot welded connections fatigue cracking under impact 
(especially if the adhesive is an ‘impact resistant’ specification).  At the same time, the spot welding process increases 
the ‘peel resistance‘ of the adhesive in the joint (see Image 1). 

Image 1: The combination of welding and bonding on mating flanges of (especially) structural components creates stronger, stiffer  
joints and dramatically improves deformation and crash management performance in an impact (compared to ‘Welding Only’ or  
‘Adhesive Only’). 

The Two Welding Methods Used for Weld-bonding  

Weld-bonding Using Squeeze Type Resistance Spot Welding (STRSW)   

Weld-bonding information provided by OEMs and/or adhesive manufacturers in their respective procedures, 
primarily references STRSW (spot welding) as the appropriate welding method for weld-bonding. For the most part, 
spot welding replicates the original attachment method used by the vehicle manufacturer (i.e. it’s the most efficient 
and widely used method for joining sheet metal components together, irrespective of whether an adhesive is 
incorporated into the welded joint or not). 

 
Caution: Do not defer to the welder’s automatic settings (if equipped), unless specified by the OEM. 

Adhesive Only Welding Only Weld-bonding 
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In general, refer to the specific OEM’s weld settings recommendations or requirements, if available, for  
(see Image 2):  

• weld current; and 

• weld time (or cycle); and 

• pressure (electrode tips). 

 
Image 2: Example of spotweld requirements from a Honda BRM. 

Weld-bonding Using GMA-MIG/MAG Plug Welding  

There are some situations however, where the STRSW (spot welding) process is unable to be performed on  
weld-bonded joints - most commonly when the spot welding arms are unable to reach weld locations or where there 
is no access to both sides of the mating flanges (as required for STRSW).   

On these occasions, weld-bonding with GMA-MIG/MAG plug welding may be required - there are also some 
situations where an OEM replacement or sectioning procedure will specify GMA-MIG/MAG weld-bonding at specific 
locations (see Images 3).  

GMA-MIG/MAG weld-bonding is not an attachment method used in the original manufacture of the vehicle. 

 
Image 3: B-pillar replacement procedure excerpt from a Toyota BRM specifying GMA-MIG/MAG plug welding at specific locations. 
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Confusion/Lack of Understanding of the GMA-MIG/MAG Weld-bonding Process 

Generally speaking, information on the necessary preparation and application procedures required for  
GMA-MIG/MAG weld-bonding is not comprehensively described by many OEMs (in the specific method  
see Image 4), nor by adhesive manufacturers (in their repair instruction literature see Image 5). 

 
Image 4: Excerpt from a Kia BRM replacement procedure that includes (limited) information on GMA-MIG/MAG weld-bonding. 

 
Image 5: Excerpt from an adhesive manufacturer’s repair instructions literature. 

Of the limited information that is available, it can often be difficult to find, being located in other sections of the  
BRM (e.g. under headings such as ‘general recommendations’ or ‘body repair information’). Some OEMs provide 
adhesive-bonding information independent of the BRM, in a Technical Bulletin or Position Statement document. 

While there is some commonality across those OEMs that do include certain aspects of the GMA-MIG/MAG  
weld-bonding process in their BRM literature, the descriptions, recommendations or specifications can vary 
significantly (see Images 6 and 7). It may also be unclear if the information provided references both the  
GMA-MIG/MAG continuous welding (i.e. butt-welded joints) and GMA-MIG/MAG plug welding processes. Thatcham 
Research also include some information relating to GMA-MIG/MAG weld-bonding in their Bulletin TL847P  
(see Image 8).   
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Image 6: Excerpt from Ford’s Technical Service Bulletin (TSB 04-26-17) describing the GMA-MIG/MAG weld-bonding process. 
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Image 7: Excerpt from FCA US LLC’s ‘Collision Information/Standard Procedure’ document. 

 
Image 8: Excerpt from the Thatcham Research Bulletin TL847P. 
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This has created commonly held beliefs amongst many Repair Certifiers and repairers that the GMA-MIG/MAG  
weld-bonding process is extremely difficult to perform correctly and consistently and can properly restore the 
repaired vehicle to within the manufacturers ‘safe tolerance’. 

 

Caution: The GMA-MIG/MAG weld-bonding information provided in this technical bulletin should be referred to in the 
absence of a clearly defined procedure or incomplete information from either the OEM or the selected adhesive 
manufacturer.   

Removing Damaged Weld-bonded Components  

1. Locate and drill or grind out, all OEM spot welds.  

2. Use a flameless, controlled heat source (i.e. heat gun or infra-red lamp) to warm up and soften existing adhesive. 
Heating temperatures should be in the range of 120 to 140°C - higher temperatures may overheat and distort 
the host component (panel) and/or cause the adhesive to give off toxic fumes. 

3. Carefully cut through the adhesive and separate the mating flanges with a sharp-edged chisel, heavy-duty putty 
knife, or similar cutting tool, and remove the damaged component (panel). 

Preparation of Mating Flanges 

Preliminary Preparation for Both Adhesive-bonding and Weld-bonding 

 
Note 1: Many of the processes required for weld-bonding are also required for adhesive-only bonding. 

1. Remove all E-coat and galvanised (zinc) coatings on the inside mating flanges of the replacement component 
(panel) in areas where adhesive will be installed (unless stated otherwise by the OEM or the adhesive 
manufacturer’s instructions for the adhesive being used). 

 

Note 2: In some (typically non-structural) OEM adhesive-bonding only specifications, the E-coat may be retained on the 
new panel’s mating flanges, only requiring light surface scuffing to provide the appropriate level of adhesion performance. 

2. Completely remove old adhesive materials, weld nuggets, sealers, texture coats, paint coatings, and corrosion 
protection materials that remain on the host component (panel) inside mating flanges, where the new adhesive 
will be applied, creating a shiny, bare metal surface (a dull grey finish indicates that zinc coatings remain). 

3. Removal of coatings should be performed using abrasives and tools that minimise the risk of reducing the plate 
(gauge) thickness of mating flanges or creating deep scores in the surface, which can negatively affect joint 
strength and adhesion performance (see Image 9).  

 
Image 9: Remove all coatings on the inside mating flanges of both panels (where adhesive will be applied) to produce a shiny bare 
metal condition, using abrasives and tools that don’t ‘thin’ the metal or overly score the bonding surfaces. 
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4. Repair any damage to mating flanges and ‘dry fit’ the replacement panel to confirm dimensional accuracy, 
correct fit, and alignment. 

 

Note 3: Any bare metal mating flanges that have been exposed to atmosphere for more than two hours before the 
adhesive is applied, should be re-abraded to remove any oxidation that may have started to form.  

In humid conditions the maximum time that bare metal can be exposed to atmosphere will be further reduced. 

Note 4: To provide the correct surface texture for proper adhesion performance on steel, use 80 grit abrasives or a ‘surface 
conditioning durable flex belt’, for final finishing on bonded mating flanges. 

3M recommend using only a ‘surface conditioning durable flex belt’ for final finishing on aluminium bonded  
mating flanges. 

 

 

Caution: Before proceeding with the next steps, identify the type of welding that will be performed and at what locations 
on the mating flanges, as this determines what additional preparation procedures will be required, prior to the application 
of the adhesive and subsequent welding.  

This is very important because STRSW weld-bonding is performed through the adhesive (see Image 10), whereas when 
GMA-MIG/MAG weld-bonding, the weld site(s) must be kept completely free of adhesive materials (see Image 11).  

Failure to remove the adhesive will cause it to burn, affecting adhesive performance and weld integrity, with a very high 
probability that the adhesive will catch fire. 

 

Image 10: Cross-section of the STRSW weld-bonding process - spot welds are performed through the adhesive. 

 
Image 11: Cross-section of the GMA-MIG/MAG weld-bonding process - plug welds are performed only in locations where there are  
no adhesive materials. 
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Preparation of Mating Flanges - Additional Requirements  

STRSW Weld-bonding 

1. Primarily, identify the weld count and spacing (weld pitch) provided by the OEM (if available). 

2. Identify and mark locations where new spot welds will be performed on the outside mating flanges of the 
replacement panel. Many OEMs recommend that new spot welds are positioned alongside original spot welded 
areas, in the centre of the mating flanges, to ensure original weld strength is maintained (see Image 12). 

3. Unless otherwise specified by the OEM, increase the number of replacement spot welds by 25% - 30%  
(where possible). 

 
Image 12: Replacement spot welds should be positioned alongside existing locations, in the centre of the mating flanges. 

4. Remove E-Coat from the outside of the mating flanges on the replacement panel (ideally only in locations where 
spot welding will be performed) (see Image 13). 

 
Image 13: Remove E-coat from the outside of the mating flanges of the replacement panel only in locations where spot welding will 
be performed. 

5. Remove all paint and underseal coatings from the backside of the host panel’s mating flanges where spot welding 
will be performed.  

For multiple panel replacements where there is an adhesive layer between each of the panels’ mating flanges 
(i.e. between an outer panel and reinforcement, and the reinforcement to an inner panel), spot weld locations 
on each of the mating flanges should align with each other. 

6. The mating flanges are then thoroughly cleaned and dried with a general-purpose adhesive cleaner. 
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GMA-MIG/MAG Weld-bonding 

In the first instance, check to see if the selected OEM provides a Technical Bulletin or Position Statement that allows 
for GMA-MIG/MAG plug welds as specified in the replacement or sectioning procedure, to be substituted with the 
preferred STRSW weld-bonding process (see Image 14).  

This allowance may minimise or avoid altogether, the need to perform GMA-MIG/MAG weld-bonding. 

 

Note 5: The ability to be able to deviate from the specified welding method may still have some limitations - including 
welding machine capability, plate thickness restrictions and accessibility to both sides of the mating flanges (as required 
for STRSW welding and weld-bonding). 

 
Image 14: Excerpts from Mazda’s Front Line Advice Bulletin on spot welding requirements. 

When GMA-MIG/MAG weld-bonding must be performed: 

1. Primarily, identify the weld count and spacing (weld pitch) provided by the OEM (if available).  

2. Predominately, OEMs require a 25mm adhesive-free space either side of GMA-MIG/MAG plug weld locations.  

3. Also reference the selected adhesive manufacturers recommendations around the minimum distance from the 
weld site that adhesive should be applied.  

4. 3M recommend that no adhesive be applied within 25mm either side of where GMA-MIG/MAG plug welds will 
be performed (i.e. a 50mm adhesive-free zone)  

5. If GMA-MIG/MAG continuous welding is to be performed in areas of the mating flanges that will also be  
weld-bonded, i.e. cut and join (sectioning) locations, a 50mm adhesive-free zone must also be observed  
(see Image 15). 
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6. In situations where there is no (or very little) space available on the mating flanges to install adhesive between 
the required adhesive-free weld zones (see Image 16), it must be left out completely so as to avoid any 
contamination of the weld nugget (which can lead to weld failure).  

7. Mark on the replacement panel mating flanges where GMA-MIG/MAG plug welds will be performed. 

 
Image 15: 50mm Adhesive-free zone on the mating flanges of a sectioning joint. 

 
Image 16: In some instances, adhesive application may not be possible due to the spacing/location of adjacent GMA-MIG/MAG plug 
welds and the requirement for a 50mm adhesive-free zone. 
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Prior to drilling (or punching) GMA-MIG/MAG plug weld holes in the mating flanges of the replacement panel, the 
following guidelines should be observed: 

• When multiple GMA-MIG/MAG plug welds will be performed on the same mating flange in sequence (and where 
there is no weld count and/or pitch provided in the OEM procedure), the recommended spacing (or weld pitch) 
between plug weld hole centres (for GMA -MIG/MAG weld-bonding), is 70mm. This spacing allows for a 20mm 
layer of adhesive to be installed between the 50mm adhesive-free zones (see Image 17). 

• For single, outer panel replacements, the recommended plug weld hole diameter is 6-7mm.  

• Plug weld holes can be in the same (or similar) positions as original spot weld locations on the host panel but 
must still be in the centre of the mating flange. 

• For multiple panel replacements (i.e. an outer panel that is welded to a reinforcement which is in turn, welded 
to an inner panel), the recommended plug weld hole diameter for the reinforcement is 6-8mm. 

• For multiple panel replacements (as described above), and where there is an adhesive layer between each of the 
panels’ mating flanges (i.e. between an outer panel and reinforcement, and the reinforcement to an inner panel), 
the plug weld holes drilled or punched in the mating flanges of each panel must align with each other  
(see Image 18).   

• Remove any coatings from the backside of mating flanges on the host panel in areas where GMA-MIG/MAG plug 
welds will be performed. 

 
Image 17: A 70mm spacing between plug welds is recommended for GMA-MIG/MAG weld-bonding. 

 
Image 18: In situations where adhesive will be installed between multiple mating flanges, drill or punch plug weld holes in the same 
locations on each of the mating flanges. 
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After Drilling or Punching Plug Weld Holes 

1. Remove any burrs and swarf, and verify that the mating flanges sit flush with each other. 

2. Remove E-coat from the outside of the mating flanges on the replacement panel. 

3. The mating flanges are then thoroughly cleaned and dried with a general-purpose adhesive cleaner. 

• Observe any OEM recommendations on the application of weld-through primers for GMA-MIG/MAG plug 
weld-bonding (if available). The selected adhesive manufacturer may also provide information on  
weld-through primers. 

• In the absence of OEM or adhesive manufacturer recommendations for weld-through primers,  
RepairCert NZ Technical Bulletin # 01-2024 - The Correct Use of Weld-through Primers should be referenced. 

• If weld-through primer will be used, it must only be applied to a recommended 50mm area surrounding the 
plug weld holes - this is also the adhesive-free zone. Measure and mask off the area outside of the 50mm 
zone, to prevent any overspray contaminating bare metal flanges (where adhesive will be applied) before 
applying a thin, even layer of zinc-rich weld-through primer. Lastly, locate and remove weld-through primer 
on the host panel in the immediate vicinity of where plug welding will be performed (see Image 19). 

 
Image 19:  Apply a zinc-rich weld-through primer (If required) to the 50mm adhesive-free zone around each plug hole location on 

both mating flanges. 

 Remove weld-through primer on the host panel at the plug hole sites. 

Adhesive Materials Preparation Procedures   

Prior to commencing any adhesive-bonding or weld-bonding procedures, the following information should be  
thoroughly read and understood: 

1. Wear appropriate personal protective equipment (PPE) and follow any OEM or adhesive manufacturers health 
and safety recommendations. 

2. Adhesive kit packages typically include (see Image 20):  

• an adhesive cartridge (with sealing plug and collar); and 

• static mixing nozzles; and 

• an information/instruction sheet. 
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Image 20: Typical adhesive bonding kit. Image 21: Example of batch number and expiry date. 

3. Record the adhesive kit batch number and confirm that the adhesive is within its expiry date - this information 
is typically printed on the cartridge pack (see Image 21). Adhesives that have passed their expiry date must NOT 
be used.  Technicians should also be aware that the ‘shelf life’ of previously opened, partially used adhesive kits 
will be reduced somewhat, irrespective of how the adhesive has been stored.  

 

Note 6: Observe the temperature specified by the adhesive manufacturer for the continual storage of unopened adhesives 
- storing adhesives above the specified temperature range will reduce shelf life (3M recommends that unopened adhesives 
be stored at approximately 15 to 180C).   

The ideal temperature for carrying out adhesive-bonding and weld-bonding procedures is approximately 20-23°C 
(or room temperature). Application of adhesives is not recommended if the surface temperature is below 10°C, 
as it becomes too ‘firm’ to adhere properly to the bonding surface and the catalysation or curing process, may 
not occur. The prevalence of condensation at sub-10°C temperatures exposes the bare metal flanges to flash 
rusting and creates a barrier between the adhesive and the panels.   

Also be aware that application in temperatures above 23°C, may reduce work time (see Note 7). 

4. Once the adhesive cartridge pack has been opened, there are three defined time-sensitive stages (all measured 
at room temperature) that must be observed during the preparation, application and installation processes - 
these stages will typically be stated on the cartridge pack (see Image 22), as well as the information/instruction 
sheet - these are:  

• Work Time: The maximum amount of time available to prepare and apply the adhesive and install the 
replacement component(s).  

• Clamp Time: The minimum amount of time that the components must be clamped together under pressure 
- the vehicle should not be moved during this period. 

• Cure Time: The amount of time required for the adhesive to fully set and able to be put under full loading. 

 

Note 7: Work, clamp, and cure times change when 2K adhesives are applied in temperatures more than a few degrees 
above or below the average room temperature of 20 to 23°C. A controlled heat source (e.g. hot air gun, infra-red lamp, 
etc.) can be used to accelerate the rate of cure, if required. 
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Image 22: Example of Work/Clamp/Cure times. Image 23: Dispense adhesive until the plungers are level. 

Preparation of Adhesive Materials 

1. Install the adhesive cartridge in the appropriate applicator gun, and remove the retaining plug and collar. 

2. Before installing the static mixing nozzle, confirm the cartridge plungers are level by holding the applicator gun 
in an upward position and dispensing adhesive to a stage where it flows out evenly from both sides of the 
adhesive cartridge (see Image 23). 

3. Prior to installing the static mixing nozzle, confirm that a (typically coloured) mixing auger is installed in the nozzle 
tube (see Image 24). There are occasions in production, where the mixing auger may not have been fitted (mixing 
will not take place without the auger).   

4. Dispense adhesive the length of the mixing tube to ensure it is thoroughly mixed (see Image 25). 

  
 

 

Prior to Adhesive Application and Welding  

Practice Welding   

Prior to the application of adhesive to mating flanges that will be STRSW weld-bonded or GMA-MIG/MAG  
weld-bonded (or both), practice welds should first be performed on previously prepared practice coupons  
(of the same materials) to establish correct welding machine set-up and assist the technician in defining the correct 
welding techniques. 

Image 24: Static mixing nozzle with mixing auger installed, 
(top), coloured mixing auger (centre), mixing nozzle without 
mixing auger (bottom). 

Image 25: Dispensing adhesive the length of the mixing tube 
ensures a thorough mix. 
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Test coupons can then be prepared to simulate the mating flanges to be weld-bonded, and welded together: 

STRSW Weld-bonding 

1. Apply a bead of adhesive to both coupons and spread out evenly to cover the bare metal area. 

2. Clamp the coupons together. 

3. Perform a spot weld.  

GMA-MIG/MAG Weld-bonding 

1. Create a 50mm ‘adhesive-free zone’ at the plug hole location on both coupons with masking tape, before 
applying and spreading out a bead of adhesive to cover the bare metal area.  

2. Remove the masking tape and clamp the coupons together.  

3. Perform a GMA-MIG/MAG plug weld - to reduce the heat affect zone (HAZ), we recommend rapidly cooling the 
weld site by applying compressed air immediately after the weld has been completed. 

Destructive Testing  

Defer to any destructive testing recommendations that may be included in the OEM procedure. 

The general recommendation is to perform destructive testing while the adhesive is wet (work time) - the 
combination of adhesive and welding makes the weld-bonded joint too strong to test effectively and be able to 
evaluate the condition of the joint, if the adhesive is allowed to cure.   

STRSW Weld-bonding 

Place test coupons in a vice and separate by ‘peeling’ apart (‘peel test’). A correct weld will display (see Image 26): 

• a tear-out of the weld nugget approximately the size of the spot weld electrode impression, in one or other of 
the test coupons; and 

• little or no porosity of the weld nugget; and  

• localised burning only of the adhesive (around the spot weld site). 

 
Image 26: Proper nugget tear-out and minimal burning of the adhesive. 
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GMA-MIG/MAG Weld-bonding 

Place test coupons in a vice and separate by ‘twisting’ apart (‘twist test’). The plug weld may first need to be ground 
back and drilled out to enable the coupons to be twisted/separated.  A correct weld will display (see Image 27):                      

• tear out of the weld nugget in the base coupon (if no grinding or drilling of the plug weld was required); or  

• weld nugget penetration into the base coupon (if the plug weld was required to be ground back and drilled); and 

• little to no porosity of the weld nugget; and 

• no burning of the adhesive (outside of the 50mm zone). 

 
Image 27: Proper nugget tear-out and no burning of adhesive. 

Adhesive Application Procedures - Adhesive-bonding and STRSW Weld-bonding  

 

 

Note 8: The following information is for the application of 3M adhesives - In the first instance, technicians should always 
defer to the selected adhesive manufacturer’s procedures and instructions. 

1. Apply a bead of adhesive to each of the mating flanges (see Image 28) and spread out to completely cover all 
bare metal, using a plastic spreader or a small disposable multi-purpose brush. This provides for proper corrosion 
protection and is sometimes referred to as the ‘primer layer’ or ‘corrosion protection layer’ (see Image 29). 

 
Image 28: Apply a bead of adhesive to each mating flange. 
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Image 29: Spead out the adhesive to cover ALL bare metal.     

2. Apply a third bead of adhesive (3mm or more in diameter) to one of the mating flanges only, 6mm or more from 
the inside edge - this bead is NOT spread out (see Image 30). The third bead of adhesive creates what is described 
as ‘bond line thickness’ between the mating flanges once they have been brought together. 

3. Install the replacement panel. Once the mating flange joints have been brought together and the adhesive 
materials have connected, any further adjustments should be made by ‘sliding’ only - do NOT separate the 
mating flange joints, as this creates air pockets in the bond line, reducing joint strength and compromising 
corrosion protection.  

 
Image 30: A third bead of adhesive is applied to one of the mating flanges to create proper bond line thickness. 
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Most 2K adhesives contain small glass beads that help maintain the correct bond line thickness in the adhesive flange 
joint (see Images 31 and 32).   

 
Image 31: Bond line thickness (3mm in this example).   

 
Image 32: Inside view of bond line thickness.     

Clamp the panels together at regular intervals, using locking pliers or spring clamps - the recommended clamp 
spacing should not exceed 200mm. It is normal for some adhesive to be squeezed out of the joint when fitting clamps 
(see Image 33). However, technicians should be aware that applying excessive clamping force can crush the glass 
beads in the adhesive. When this happens, excessive amounts of adhesive can be squeezed out, reducing bond line 
thickness and overall strength of the bonded joint. 
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Image 33: Some adhesive will be squeezed out of the joint by the clamping process. 

Observe the clamp time specified by the adhesive manufacturer - clamps should not be removed (and the vehicle 
not moved) during this period. Clean up any squeezed-out adhesive with a paper towel, clean cloth, applicator brush 
or adhesive spreader, before it cures (avoid using solvents as they can ‘wick’ into the bonded joint and weaken the 
adhesive bond). 

 

Note 9: Do not use grinders or course grit sanding tools to remove any adhesive squeeze-out that has inadvertently been 
allowed to dry. It’s more difficult to control the rate of adhesive removal using these tools, so there is a greater chance 
that the bare metal edges of the mating flanges will be exposed, compromising corrosion protection. 

Welding Procedures for STRSW Weld-bonding 

 
Caution: Do not perform spot welds using the welder’s automatic settings (if equipped), unless specified by the OEM.  

In general, refer to the specific OEM’s weld settings recommendations or requirements (if available) for: 

• weld current; and 

• weld time (or cycle); and 

• pressure (electrode tips).  

Although STRSW welding can be performed on mating flanges after the adhesive has cured, most OEMs and adhesive 
manufacturers recommend the welding process be undertaken while the adhesive is wet, or still within its ‘work 
time’, as there is better conductivity of the welding current through wet adhesive when compared to spot welding 
through cured adhesive. 

The wet, uncured adhesive layer still acts as an insulator though, so to be able to successfully perform the first (and 
then subsequent) spot welds, a conductive path between the mating flanges must first be established. This is done 
by creating a ‘shunt’ using a pair of self-locking pliers (or a dedicated ‘shunting clamp’) positioned at one of the 
previously prepared, bare metal spot weld sites on the mating flanges. This provides the conductive path for a spot 
weld to be made at an adjacent spot weld site (see Image 34). Once electrical conductivity between the mating 
flanges has been created by this first spot weld, the shunting clamp is not required for subsequent spot welds (on 
the same mating flange joint) and should be removed. 

Carry out successive spot welds along the mating flanges, allowing a small ‘cool down period’ between welds to avoid 
excessive heat build-up (see Image 35). 
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Depending on the spacing and locations of spot welds, clamping of the mating flanges may still be required during 
the specified clamp time. 

Any additional adhesive that has been squeezed out of the mating flanges by the STRSW welding process should be 
cleaned off before the adhesive cures (as previously described). 

 
Image 34: A shunt clamp creates a conductive path to enable the first spot weld to be made. 

 
Image 35: Successive spot welds on the mating flanges at pre-prepared locations. 
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Adhesive Application Procedures - GMA-MIG/MAG Weld-bonding 

Before proceeding with the next steps, confirm again any OEM weld count and spacing (pitch) specifications.  

To be able to perform GMA-MIG/MAG weld-bonding correctly and safely, the weld site(s) must be kept completely 
free of adhesive materials. Adhesive application requires the following processes: 

1. Mask off a 50mm ‘adhesive-free zone’ at the plug hole locations on the mating flanges with masking tape - the 
adhesive-free zone is already well defined if weld-through primer has been applied as previously shown  
(see Image 19). 

2. Create a ‘primer layer’ / ‘corrosion protection layer’ by applying and spreading out a bead of adhesive along the 
mating flanges to cover all bare metal areas outside of the masked off adhesive-free zones. 

3. Do NOT apply a third bead of adhesive (as required for adhesive-bonding and STRSW weld-bonding). Any 
additional adhesive applied on the mating flanges (over and above the primer layer/corrosion protection layer) 
can:  

• prevent the mating flanges from sitting flush at the plug weld sites (there must be no gaps between the 
mating flanges to be able to perform GMA-MIG/MAG welding successfully); and 

• be squeezed into the adhesive free zone, contaminating the weld site.  

4. Carefully remove the masking tape before bringing the mating flanges together (see Image 36 for two panels and 
Image 37 for three panels).   

 
Image 36: Primer layer of adhesive applied and masking tape removed (two panels). 

 
Image 37: Primer layer of adhesive applied and masking tape removed (three panels). 
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Take extra care when installing/bringing the mating flanges together, to minimise (or avoid altogether) the need to 
adjust or re-position (by sliding only), the replacement panel(s), as the adhesive primer/corrosion protection layer 
can easily be ‘smeared’ into the bare metal areas, contaminating the site(s) where GMA-MIG/MAG plug welding will 
be performed. Lightly clamp the mating flanges in positions that allow the weld sites to be accessed for  
GMA-MIG/MAG welding (see Image 38). 

 
Image 38: Carefully bring the mating flanges together so as to minimise the need for adjustment - to avoid ‘smearing’ the adhesive into 
the weld zones - clamp in positions that allow access to the weld sites.     

Welding Procedures for GMA-MIG/MAG Weld-bonding 

Although GMA-MIG/MAG welding can be performed while the adhesive is wet (or still within the ‘work time’ stage), 
the general recommendation is to perform GMA-MIG/MAG plug welding after the adhesive has dried ‘to the touch’ 
(i.e. not necessarily fully cured). This is because uncured, wet adhesive materials are more likely to catch fire from 
the welding sparks produced during the GMA-MIG/MAG welding process. 

1. Position the work clamp of the welder as close as possible to where plug welds will be performed (to provide the 
shortest conductive path). 

2. After positioning an air gun close by, perform individual GMA-MIG/MAG plug welds, starting in the centre of the 
hole and moving outwards in a circle - be mindful of keeping the time taken to conduct the weld as short as 
possible.  

3. As soon as a weld is completed, use the air gun to rapidly cool the weld site.     

4. If multiple plug welds are being performed on the same mating flanges, conduct the next plug weld in the farthest 
away location, so as to minimise heat build-up in the adhesive. Continue this ‘skip welding’ process until all plug 
welds have been made. 

Completed GMA-MIG/MAG plug welds should (preferably) be left undressed wherever possible (see Images 39  
and 40). If dressing is required, this should be done slowly and carefully so as to not thin the metal, and reduce heat  
build-up around the weld-bonded site. 
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Image 39: Completed GMA-MIG/MAG plug welds in undressed condition. 

 
Image 40: Completed GMA-MIG/MAG plug welds (inside view). 

Further Learning 

For further understanding of the importance of following OEM procedures we recommend reading an article by  
KTI Institute of Automotive Engineering about crash test results and analysis of an incorrectly repaired VW Passat. 
Click here to view the article (or access it through the RepairCert NZ website www.repaircert.nz). 

In Summary 

The following points summarise the subject of Best-practice guidance for adhesive-bonding and weld-bonding: 

• New (rather than second hand) components are required when replacing adhesive-bonded or weld-bonded 
components in accordance with OEM or adhesive manufacturer procedures.  

• Unless otherwise specified in the OEM procedure or by the adhesive manufacturer, structural and panel bonding 
adhesives are epoxy-based, 2K materials, and applied to bare metal surfaces. 

• While weld-bonding is best performed using STRSW spot welding, there are some situations where the  
GMA-MIG/MAG welding process will be required. 

• Take the time to establish what weld-bonding method will be used where, to ensure the correct mating flange 
preparation procedures are carried out prior to installation.   
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• Research, read, and understand any available preparation and installation information provided by the  
OEM and/or the adhesive manufacturer (including adhesive specifications, weld count and location, cautions, 
and warnings).      

• Carry out all the necessary preparatory work prior to opening and mixing adhesives and verify that the 
application conditions are suitable to ensure the adhesive-bonding and weld-bonding procedures can be 
completed in the specified time available. 

• Carry out practice welds and perform destructive testing (to verify weld-bond strength and suitability) prior to 
commencing weld-bonding procedures.  

• Monitor clamp and curing times to ensure the required adhesive bond strength has been achieved prior to 
sealing, filling, and refinishing repaired areas. 

• Restore corrosion protection to all inner surfaces, box sections, and weld-bonded joints.      

 

Note 10: Irrespective of the bonding method, all interior surfaces and box sections in the repaired areas must finally be 
thoroughly cavity waxed to restore the appropriate level of corrosion protection. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Disclaimer: This document has been developed by subject matter experts for use by industry professionals and is based on the best 
available information at the time of its development. It is intended to provide general guidance and information to qualified professionals 
with the knowledge to interpret and apply the content appropriately. Technical standards, specifications, and regulations are subject to 
change, and users are responsible for verifying the relevance and accuracy of the information with current standards and best practices. 

RepairCert NZ makes no warranties or representations, express or implied, regarding the correctness, completeness, or suitability of the 
information for any particular purpose. Any reliance on the information provided is at the user’s own risk. 
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