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Mechanism of tin whisker morphology

HAO Hu, DONG Wen-xing, SHI Yao-wu, XIA Zhi-dong, LEI Yong-ping

(School of Materials Science and Engineering, Beijing University of Technology, Beijing 100124, China)

Abstract: The morphological mechanisms of tin whisker growth on the surface of oxidized CeSn; and ErSn; precipitates
were investigated during the aging. The results indicate that most tin whiskers have constant cross section and regular
shape. However, few irregular tin whiskers with special morphologies are also observed, including the spiral whiskers,
whiskers with a non-constant cross section, branch-type whiskers and joining-type whiskers. Since the produced lattice
expansion of the rare earth precipitates oxidization provides driving force for the tin whisker growth, and the oxidization
is extremely uneven. Therefore, the changes of stress around the tin whisker root will primary cause that results in the
growth of irregular tin whiskers.
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Fig.1 Rod-like tin whisker growth on surface of oxidized

ErSn; after storage at room temperature: (a) 120 h; (b) 312 h
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Fig.2 Ribbon-like tin whiskers growth on surface of oxidized
RE-precipitates: (a) CeSn;, aging at room temperature for

840 h; (b) ErSns, aging at 150 ‘C for 20 min
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Fig.3 Irregular tin whiskers growth on surface of oxidized
RE-precipitates: (a) Plate-like tin whisker; (b) Curled tin
whisker
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Fig.4 Trregular tin whisker growth on surface of oxidized
CeSn;: (a) Distorted tin whisker; (b) Spiral tin whisker
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Fig.5 Tin whisker growth with irregular tip on surface of
oxidized ErSns: (a) 312 h; (b) 360 h
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Fig.6 Schematic diagrams of mechanism for formation of tin
whiskers on surface of oxidized ErSn; precipitate: (a) As

reflow; (b) After storage
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Fig.7 Root images and growth mechanisms of rod-like and stick-like tin whiskers: (a) Root SEM image of rod-like tin whisker; (b)

Tin whisker growth mechanism; (c) Stick-like tin whisker; (d) Root SEM image for stick-like tin whisker
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Fig.8 Tin whiskers growth with special morphologies: (a)
Repeated turning; (b) Cross section increase; (c¢) Branching; (d)

Joining
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