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Formation and Growth Mechanisms
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Whiskers apparently grow via a diffusion process within the finish or on the surface. Whiskers may grow in

response to residual stresses, especially compressive stress within the metallic plating. Other theories state that
whisker growth is attributable to recrystallization and grain growth affecting the grain structure of the metallic

plating.
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4.2.2 Residual stress within the plate is a result of the plating bath chemistry, plating parameters such as current density,
plating time, and other control factors. The presence of organic brighteners in the plating bath appear to promote
whisker formation. Bright metallic plating can induce higher residual stresses within the plating.

4.2.3 The diffusion of substrate material into the metallic plating has been observed to lead to the formation of
intermetallic compounds that alter the lattice spacing of the plating. The deformation in the crystal lattice may
impart sufficient stress to the plating that may be relieved by the actual formation of whiskers.

4.2.4 Externally applied compressive stresses from clamping, bending, stretching, or torquing of fasteners have been
observed as providing sufficient stress to induce whisker formation

4.2.5 Surface damage such as nicks or scratches can result in whisker formation.

4.2.6 Thermal forces fesulling from a differential thermal expansion between substrate and |metallic plating has been
observed as sufficient to induce whisker formation.

4.2.7 Elevated temperature, humidity, and imposed current flow can accelerate whiskef. formation.
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6. CURRENT CONCERNS

6.1

Current regulatory efforts underway around the world to limit the use of potentially hazardous materials such as lead,

is driving the electronics industry to consider alternatives to the widely used tin-lead alloy for metallic plating. The EU
(European Union) has enacted legislation, effective June 2006, to eliminate most of the lead used in electronic
equipment. Lead is believed to act as a doping agent, inhibiting whisker growth tendencies in tin-lead plating and
solders. Many electronic manufacturers are not aware of the problem of whiskers and therefore may have not
evaluated the potential for this problem in their designs.

6.2

Research is underway to more thoroughly examine the causes of whisker formation, explore reliable accelerated test

methods, and develop recommendations to minimize the risk of whisker nucleation and growth.
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