Engineering Terms Used in the Application of Springs (also known as “Nerd speak”).

Elastic limit (also known as “Yield Strength”).
Definition: “Maximum stress to which a material may be subjected without undergoing permanent deformation.”

This “limit” is continually exceeded in the immediate “flexing” area of a guitar string where it registers on the saddle of a “pivoting” tremolo. The topside of the string undergoes this permanent deformation when the pitch is being raised. Likewise, the underside the string undergoes this permanent deformation when the pitch is being lowered. Exceeding this limit results in the molecular tearing and elongation of the immediate area of flexure of the guitar string, which also results in de-tuning in the “flat” direction, and string failure in the flexure area. I often see discussions where people complain that a string always breaks over the saddle. The standard advice is “polish the saddle” because “the saddle must be burr free”. A good polishing may help spread out the flexure area of the string, but it won’t cure the root cause of the problem.

Endurance Limit

Definition: “Maximum stress at which any given material will operate indefinitely without failure for a given minimum stress.”

Why a longer/higher coil-count spring will endure in an application where a shorter/lower coil-count spring will fail. Leo got that part right.

Hystereis

Definition: “The directional mechanical energy loss that always occurs under cyclic loading and unloading of a spring, proportional to the area between the loading and unloading load-deflection curves within the elastic range of a spring.”

Another reason why a longer/higher coil-count spring will continue to endure and return to pitch where a shorter/lower coil-count spring will not. Stuffing the trem cavity with Tissue paper to “dampen” the active coils adds to this problem.

Active coils
Definition: Those coils of a spring, which are free to deflect under load. 

This explains why it is a bad idea to “muffle spring resonance” using anything that drags on the spring’s “active coils” (i.e.: stuffing the trem cavity with tissue paper). Stuffing the trem cavity means the active coils are not “free”. Better to “dampen” between the moving coils of spring pairs (i.e.: twisting rubber bands around & between the springs like you did on the wind-up propeller of your old Balsa wood air plane).

