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The Hidden Impact of Abrasives on 
Collision Repair Safety and Performance. 
by Ryan Marrinan, Application Engineer, Training and Education, 
3M Automotive Aftermarket Division. 

In collision-repair facilities, panel replacement is part of daily work. Whether a panel is bolted, riveted or welded, 
technicians must remove damaged components and install new ones to restore a vehicle’s safety and appearance. 
What many customers may not realize, however, is that the quality of the tools and abrasives used during this 
process has a direct impact on the outcome of the repair. 

When improper tools or low-quality abrasives are used, small errors can lead to significant problems: weakened 
structures, metal distortion, misaligned panels, premature corrosion, and reduced crash energy performance. At 
high-quality repair facilities, these risks are actively managed through proper tool selection and modern abrasive 
technology. 

Two key areas where abrasive quality makes a measurable difference are metal stability and structural integrity. 

Metal Stability During Bodywork 

When repairing dents or preparing a surface for straightening, technicians 
must remove coatings from the panel. Using abrasives that are too 
aggressive can accidentally thin the metal underneath the paint, making 
proper reshaping difficult and increasing the risk of long term warping. High 
quality abrasives designed specifically for coating removal prevent this issue 
by removing paint and primers without cutting into the actual substrate. 
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This matters for both steel and aluminium. Steel tends to stretch when damaged and is more prone to heat induced 
warping if the wrong abrasive is used. Aluminium behaves differently—it work hardens—but it is equally sensitive 
to overheating. Using the proper abrasives helps technicians control heat, prevent distortion, and maintain material 
thickness so the panel can be restored correctly. 

Weld Refinement and Heat Control 

Modern repairs often involve welding, particularly when replacing structural 
or partially structural panels. While today’s welding equipment minimizes 
heat on its own, the refinement process-grinding down excess weld 
material can create unwanted heat if incorrect abrasives are used. 

Coarse, outdated grinding wheels or heavy cut belts create unnecessary friction. This slows down the weld refinement 
process and generates excessive heat. That heat can distort the metal or, worse, affect adjacent structures. 

Using a modern, fast cutting abrasive dramatically reduces time on the panel and prevents heat build-up. 
For example, premium abrasives allow a technician to remove most stitch weld material quickly and cleanly, leaving 
minimal refinishing. This helps the repair stay strong, stable, and cosmetically correct. 

Why This Matters to Customers 

Excess heat during grinding doesn’t just distort metal—it can also damage structural adhesives between layers of 
the vehicle. Many factory adhesives begin to weaken around 230 °C. If poor abrasives force technicians to spend 
too much time on a weld, hidden adhesive may degrade without any visible signs. This can compromise how the 
vehicle performs during a collision. 

This is one of the reasons professional shops invest in advanced abrasives. Fast cutting abrasives work cooler and 
reduce the risk of damaging the structure beneath the surface. The time saved during welding and panel removal 
directly translates to more consistent results and higher repair quality. 

A Real World Example 

During a structural welding certification exam, I experienced this difference firsthand. Under normal conditions, 
using high-performance abrasives, removing a single spot weld takes about six to seven seconds. During the exam, 
I had to use the abrasives provided at the facility. Each weld took twenty-seven seconds—almost four times longer. 
As the grinding time quadrupled, so did the heat created. 

On a vehicle with multiple welds and sensitive adhesives, that extra heat can be the difference between structurally 
sound repair and hidden damage. 
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Panel Cutting and Structural Protection 

Even cutting out old panels requires precision. Low quality cut off wheels 
break down quickly, slow down the job, and create heat along the cut edge. 
This can cause subtle metal stretching that affects how the new panel fits 
—especially around body lines. High quality wheels cut quickly and cleanly, 
reducing the chance of damaging nearby structures. 

In tight areas, such as door jambs or rocker panels, technicians use specialized tools that allow controlled plunge cuts 
without cutting into inner reinforcements. This protects critical components and ensures the new panel aligns correctly. 

What This Means for Your Repair 

Abrasive quality is a key part of ensuring: 
• Proper fit and alignment of replacement panels
• Minimal heat input during grinding
• Protection of factory adhesives and reinforcements
• Strong, consistent welds
• Accurate shaping and dent repair
• Long-term structural durability

When a repair facility uses premium abrasives, they reduce the risk of hidden damage and improve both efficiency 
and final quality. This results in a safer repair, better panel fit, and reduced likelihood of future issues such as 
corrosion, cracking, or deformation. 

Summary: 

Panel replacement is routine in collision repair, but the quality of the tools and abrasives used during the process 
plays a critical role in the safety and durability of the final repair. Low-quality abrasives can create excess heat, distort 
metal, thin substrates, weaken welds, and even damage factory structural adhesives—issues that may remain hidden 
until the vehicle is back on the road. High-quality abrasives, on the other hand, remove coatings and weld material 
efficiently and with minimal heat, helping maintain metal thickness, panel alignment, and structural integrity. From 
dent repair to weld refinement to cutting panels, using the right abrasives helps ensure strong welds, proper fitment, 
and long-term performance. For customers, this means a safer, higher quality repair with reduced risk of corrosion, 
distortion, or structural failure over time. 

Tech Tip: 

When grinding stitch welds in tight areas such as door jambs, rockers, or any location where access is limited, 
avoid forcing a file belt into the corner to complete the refinement. File belts are excellent for initial weld removal, 
but their size and geometry make them difficult to control in confined spaces, increasing the risk of gouging the 
surrounding substrate. 
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After removing the bulk of the weld with the file belt, switch to a Roloc grinder equipped with a fresh disc. 
Begin your refinement in the corners first. A new disc has a sharp, clean outer edge that cuts efficiently and allows 
precise control in tight spaces. This edge-focused cutting action removes material quickly without requiring 
excessive pressure or prolonged dwell time. 

Starting in the corners offers several advantages: 
• The sharp edge of the disc removes material cleanly before the disc begins to wear
• Heat input is significantly reduced because the disc cuts efficiently rather than rubbing
• Technicians maintain better control of the contact area, reducing the risk of slipping off the weld
• Damage to surrounding substrate is minimized, especially in thin or high strength steels
• The chance of burning through the panel is dramatically reduced

Once the corners are cleaned and the weld edges are properly shaped, move out into the wider, more accessible 
areas to finish the refinement. This sequence maximizes disc life, improves cutting efficiency, and ensures consistent 
surface quality without compromising the integrity of the panel. 

Tech Tip: 

In structural repair and metal fabrication, the quality of abrasives directly affects the strength, precision, and 
longevity of your repair. Premium abrasives remove material in seconds rather than tens of seconds, greatly reducing 
heat and the risk of distortion. For any customer focused on safety, durability, and long-term value, choosing a shop 
that invests in high-quality abrasives is one of the best ways to ensure a truly professional, OEM level repair. 

Tech Tip: 

When using a file belt to remove spot welds or rivets - one of the most precise and efficient methods available 
—it’s essential to establish a controlled, repeatable process to prevent grinding too deeply into the inner 
reinforcement. Begin by removing a single weld as a “test weld.” This allows you to determine exactly how many 
seconds of grinding are needed to thin only the top layer of the damaged panel without compromising the substrate 
beneath it. 

Once you begin grinding, count the seconds in your head. The goal is to reduce the top panel just enough so that it 
becomes slightly weakened and separates cleanly when tapped with a hammer and cold chisel. If done correctly, the 
outer panel will release while leaving a small, controlled amount of weld material behind. This remaining material can 
then be safely refined for installation of the new panel without risking damage to the reinforcement or surrounding 
structure. 

Using a high-performance abrasive is critical in this process. Superior abrasive technology cuts faster, runs cooler, 
and allows technicians to maintain consistent pressure and timing. This minimizes heat build-up, reduces the risk of 
adhesive damage on multilayer flanges, and provides the cleanest and safest weld removal possible. 
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