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After attending this presentation, attendees will understand the principals of failure analysis of metal, glass, 

and plastics that are based on patterns on the fracture surfaces. Attendees will become aware of the difference 
between fatigue failures and overload failures. In addition, attendees will understand how these principles 
were applied to the failure analysis of a bio-absorbable screw. 

This presentation will impact the forensic community by demonstrating the principles and application of 
fracture surface analysis and applying these to the failure of a bio-absorbable screw. 

The ability to view fracture surfaces has been a tool in analyzing the failure modes in metals. The classic 
fatigue fracture or overload failure patterns that can be observed visually are known to most investigators who 
have come in contact with metal failures. The same fracture surface analysis can also be applied to non-metals, 
providing there is information on the direction the fracture is traveling and thus pointing back to the failure 
origin. 

For metals, stress concentrators such as voids or inclusions can be identified visually or microscopically. 
These defects can cause overload failure. Beach marks or striations on a fracture surface indicate fatigue. This 
presentation will present photographs of various fracture surfaces and will discuss its interpretation. The 
presentation will also review the use of fracture patterns to determine the manner of failure in metals and 
extends the analysis process to glass and plastics. The specific example of the failure analysis of a bio-
absorbable plastic will be given. 

Poly (L-Lactide) is a bio-absorbable plastic. Screws made from this type of polymeric material are 
commonly used in ligament reconstruction. Figure 1 shows such a screw. When a ligament becomes detached 
from a bone, a substitute ligament or graft is secured into a bone tunnel by use of interference fit bio-
absorbable screws. As the graft takes hold and bonds to the bone, the screw is supposed to be absorbed. In 
some cases, however, the stresses on the screw from manufacturing processes, along with the stresses due 
to the interference fit cause it to fracture and fail before it dissolves. In one such case of a failure of a Poly 
screw, images of the fracture surface were taken using a scanning electron microscope (SEM) and the 
fracture patterns interpreted using surface fracture analysis techniques. The fracture surface, shown in 
Figure 2, exhibited Wallner lines. Wallner lines are frequently present in brittle ceramic materials; however, 
depending on the type of bonding and the elasticity of the material, such features are not always present in 
plastics. In this case, the Wallner lines indicate the direction of transmission of force and allowed for the 
determination of the root cause of the failure. 

 

 
 
 
 
 
 
 
 
 
 
 
 

Figure 1: Poly (L-Lactide) Figure 2: Wallner lines on fracture bio-absorbable screw surface 
 

While the fracture pattern will provide information on the manner of failure of a material, it will not 
necessarily reveal the root cause of the failure. For example, the failure of an axle may have a fatigue fracture 
pattern that identifies the point where the fatigue started, but the cause of the fatigue initiation requires more 
information. Further investigation will be required to determine the root cause, for example a defect or 
damage at the initiation point causing the fatigue failure to start. If the axle fracture surface shows an overload 
failure, the fracture surface does not provide information as to where the overload came from, just that the part 
failed by overload. This information is important in determining whether the failure is either the result of an 
accident or the cause of an accident. 
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