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Degradation and Life Diagnosis Method for Solder Joints
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For stable operation of industrial equipment, it is important to clarify the state of degradation of printed circuit boards, which are
the main components of electric and electronic devices, and to prevent any trouble beforehand. In recent years, thermal stress at
solder joints has been increasing with the increasing density and functionality of electronic parts mounted on circuit boards.

Toshiba has investigated the mechanism of degradation of solder joints by thermal fatigue, and has developed a diagnostic
method using surface roughness to predict the degradation and life of such joints nondestructively.
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Example of control board and solder joints
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Fracture phenomena and fracture surfaces
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Percentages of solder fracture phenomena
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Creep strain distribution analyzed by finite-element method (FEM)
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Flowchart of solder joint degradation life diagnosis using FEM
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Flowchart of solder joint degradation life diagnosis using surface
roughness
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Degradation of solder joints evaluated by surface roughness
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Effect of number of cycles on surface roughness
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Crack generation site in solder joint
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