
Repairing a Damaged Part with Flat Stones 
 
During routine handling of precision components, Murphy’s Law dictates that sooner or later, 
workpieces will be dented or damaged after being accidentally dropped or bumped.  For materials 
such as steel, the damage may be repairable through the use of precision-ground flat stones.  An 
earlier submission to Precision Pointers demonstrated the proper technique for removing such burrs 
on flat surfaces (Liebers, January 1997). 
 
In this follow-up article, special consideration is given to the edges of damaged workpieces.  For 
example, the edge of a workpiece may be damaged after being struck against a sharp edge.  In fact, a 
workpiece may also have an undesirable burr along its edge.  To show how these burrs and dents 
may be repaired or removed, several scanning electron microscope pictures of workpiece edge 
defects are compared in the following figures. 
 
Figure 1 shows a mild steel part that has been surface ground on two adjacent sides.  The face shown 
in the figure was ground first; a burr has formed as a result of grinding the hidden face.  In addition 
to the burr, the edge was dented with a hardened steel block.  The resulting damage is seen in the 
center of the edge of the workpiece. 
 

 
Figure 1 Dented edge and burr of a surface ground, mild steel workpiece. 

 
The first attempt to repair the damage is made by stoning the visible face with a 320 grit, precision 
ground flat stone.  No lubricant is required.  During the stoning, a slight catch is felt as the stone 
encounters the damaged edge but quickly disappears after a few passes at light pressure.  As shown in 
Figure 2, much of the bruised region is removed although the edge is now very sharp with loose and 
hanging burrs still remaining. 
 



 
Figure 2 Much of the damage is removed by flat stoning the ground surface. 

 
Figure 3 shows how a precision ground flat stone may be used with a slip of paper to put a shallow 
angle bevel on the edge of the workpiece.  In doing so, almost all of the damage is removed from the 
edge of the workpiece, as shown in Figure 4. 
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Figure 3 Using a precision ground flat stone and a slip of paper to micro-bevel the damaged edge of 

a workpiece. 



 

 
Figure 4 The micro-bevel approach removes most of the damage. 

 
Finally, a 100 micron radius has been put on the edge of the workpiece.  The radius is achieved by 
sliding and rocking the workpiece back and forth over the surface of the flat stone. 
 

 
Figure 5 A radius put on the edge removes nearly all the damage. 

 
Ground workpieces are easily damaged during assembly of precision components.  In this article 
three approaches to removing the damage have been demonstrated.  Most of the damage to an edge 
may be removed by flat stoning the two adjacent surfaces.  In other cases, additional burr removal 
may be achieved by either beveling or stoning a radius onto the edge. 



Removing a Burr from a Flat Surface 
The use of precision-ground flat stones to remove burrs in flat workpieces is described in an earlier 
submission to Precision Pointers (Liebers, January 1997).  In this follow-up, several scanning electron 
microscope pictures of dents and scratches are compared to see the effect of removing a burr with either a 
fine file or a ground flat stone.  Figure 1 shows a SEM micrograph of a lightly dented ground surface. 
 

 
Figure 1 700 µm diameter dent on a ground workpiece. 

 
To study the effectiveness of a file and flat stone at removing a high spot on a flat workpiece, mild steel 
samples were surface ground with an 80 grit aluminum oxide wheel.  The samples were then deliberately 
damaged with a machinist’s punch to make round dents and scratches.  Figure 2 shows a 125 µm diameter 
dent and a light scratch before treatment with either file or flat stone. 
 



      
Figure 2 Dented and scratched ground workpieces. 

 
A fine file may be used in an attempt to remove the high spots raised by material which was displaced when 
the defect was formed.  As expected, a slight catch is felt as the file encounters the scratch but quickly fades, 
presumably as the high spots of the surface defect are removed.  Figure 3 shows that despite careful filing, 
material still remains above the surface.  These remaining high spots will prevent proper mating between two 
flat surfaces.  Furthermore, the file has caused a new scratch roughly perpendicular to the original. 
 

       
Figure 3 An attempt to remove high spots by filing. 

 
A ground flat stone may also be used to reduce the high spots formed by the surface defects.  The flat stone 
catches on any high spots at first, but this quickly gives way to a smooth motion as the high spots are 
reduced. The SEM micrographs shown in Figure 4 suggest that the flat stone has been more effective at 
reducing the high spots surrounding the round dent and the scratch. 



  
Figure 4 Flat stoning reduces the high spots. 

 
Figure 5 shows two flatness traces made before and after several 25 µm scratches and dents were made in a 
100 mm diameter flat part secured with twelve 10-32 screws.  The defects (positioned near 180 degrees) were 
removed by stoning prior to reassembly.  The flat stones have effectively reduced the effect of the high spots 
below the contribution made by the twelve mounting screws.  Furthermore, the two flatness traces repeat 
within a fraction of a micrometer. 
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Figure 5 Flatness traces showing the removal of 25 µm high spots in a 100 mm diameter part.  

 
In conclusion, inspection of SEM micrographs of deliberately damaged flat workpieces suggests that stoning 
is an effective way of removing high spots.  A file has been shown to be less effective in removing two 



common types of defects.  The micrographs demonstrate the importance of careful flat stoning of flat parts 
during assembly. 


