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Tear-out is ugly, but how does it happen ? Ground-
breaking research that began in the 1950s by Norman 
C. Franz showed how wood fails when you cut it with 
hand tools or power tools. Using a movie camera and 
a milling machine, Franz made amazing photos that 
pointed out how certain cuts produce torn grain. 

Franz defined three types of cuts, and only one 
type causes tearing. As you study the drawings below, 
the most important thing to remember about tear-out 
relates to the line that the cutter is traveling on. If 
the wood fails above this line, no tear-out happens.  
If it fails below the line, you get tear-out.

A "Type I"  Cut Against the Grain = 
Tear-out
A "Type I" cut occurs when the wood fails ahead of the tool's 
cutting edge. If the tool is cutting against the grain of the 
board, then the cut goes deeper than intended when the shaving 
is levered upwards by the tool. Because the failure occurs 
below the line the cutter is traveling on, you get tear-out.

A "Type I"  Cut With the Grain = 
No Tear-out
When you have a "Type I" cut and are working with the grain of 
the board, the wood is levered up ahead of the tool's cutting 
edge, but no tear-out occurs because the wood fails above the 
line the cutter is traveling on.

A "Type II"  Cut = No Tear-out
When you have a "Type II"  cut (either with the grain or against  
it) the wood fails right at the cutting edge. And No tear-out 
occurs. You can encourage a "Type II"  cut in a plane by using a 
sharp tool, a high angle of attack or a tight mouth aperture. 

A "Type III"  Cut Can Cause a "Type I"  Cut
A "Type III"  cut occurs when the wood fibers are compressed 
mightily at the cutting edge by a very high angle of attack. This 
compressed wood can become a problem. It can compress to the 
point where it becomes a wedge and levers up the wood fibers 
ahead of the cutting edge, causing torn grain.

Credits: Thanks to Leonard Lee's "The Complete Guide to Sharpening" 
and R. Bruce Hoadley's "Understanding Wood" (both Taunton Press).
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