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Background of bending and terms used in mechanical metallurgy: The bending 

process of metal crystals at the atomic level is explained using the theory of dislocations.1 

The bend radius R is defined as the radius of curvature on the concave or inside, surface 

of the bend (Figure 1).2 The neutral axis is the axis along which there is no change in 

length as a result of the deformation process. For elastic bending, that is below the elastic 

limit, the strain passes through zero halfway through the thickness of the sheet at the 

neutral axis. In plastic bending, that is beyond the elastic limit, with continued bending 

the neutral axis moves closer to the inside surface of the bend. Since the plastic strain is 

proportional to the distance from the neutral axis, fibers on the outer surface are stretched 

and the fibers on the inner surface are compressed. Since the average fiber at the mid-

thickness is stretched, there will be a decrease in thickness (in the radial direction) at the 

bend to preserve constancy of volume. The smaller the radius of curvature, the greater 

will be the decrease in thickness on bending. According to the theory of bending3 the 

strain increases with decrease in the radius of curvature. For a given bending operation 

the bend radius cannot be made smaller than a certain value (minimum bend radius) or 

the metal will crack on the outer surface subjected to a tensile stress. Some very ductile 

metals have a minimum bend radius of zero, indicating that they can be flattened upon 

themselves.2 

 

Figure 1. Bending of a metal sheet and definition of terms used in bending2 in 
mechanical metallurgy. 
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