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Electroplated zinc finishes have been associated with the electronics industry for many years as a result of their excellent corrosion resistance and relatively low cost. They are normally applied onto ferrous products to provide corrosion protection in a range of different environments. However, the formation of spontaneously grown whiskers on zinc-electroplated components, which are capable of resulting in electrical shorting or other damaging effects, can be highly problematic for the reliability of long life electrical and electronic equipment. The growth of zinc whiskers has been identified as the cause of some electrical and electronic failures in telecommunications and aerospace-based applications, with consequences ranging from mild inconvenience to complete system failures. Investigators have been striving to address the problems induced by whisker growth since 1940s. However, most research effort has been focused on tin whiskers, especially following European Union environmental legislation that restricted the use of lead (Pb), which when alloyed with tin (3–10% by weight) provided effective tin whisker mitigation. Compared with tin whisker research, much less attention has been paid to zinc whiskers. A number of mechanisms to explain zinc whisker growth have been proposed, but none of them are widely accepted and some are in conflict with each other. The aim of this paper is to review the available literature in regard to zinc whiskers, to discuss the reported growth mechanisms, to evaluate the effect of deposition parameters and to explore potential mitigation methods. This paper presents a chronologically ordered review of zinc whisker-related studies from 1946 to 2013. Some important early research, which investigated whisker growth in tin and cadmium, as well as zinc, has also been included.
Funding
The authors would like to thank the UK EPSRC Innovative Electronics Manufacturing Research Centre for funding this research through the WHISKERMIT programme at Loughborough University.


History

School
	Aeronautical, Automotive, Chemical and Materials Engineering


Department
	Materials


Published in
TRANSACTIONS OF THE INSTITUTE OF METAL FINISHING
Volume
93
Issue
2
Pages
66 - 73 (8)
Citation
WU, L., ASHWORTH, M.A. and WILCOX, G.D., 2015. Zinc whisker growth from electroplated finishes - a review. Transactions of the Institute of Metal Finishing, 93 (2), pp. 66 - 73
Publisher
© W.S. Maney & Son Ltd.
Version
	AM (Accepted Manuscript)


Publisher statement
This work is made available according to the conditions of the Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0) licence. Full details of this licence are available at: https://creativecommons.org/licenses/by-nc-nd/4.0/
Publication date
2015
Notes
This article was published in the Transactions of the Institute of Metal Finishing [© W.S. Maney & Son Ltd.] and the definitive version is available at: http://dx.doi.org/10.1179/0020296715Z.000000000227
DOI
	https://doi.org/10.1179/0020296715Z.000000000227


ISSN
0020-2967
Publisher version
	http://dx.doi.org/10.1179/0020296715Z.000000000227


Language
	en


Administrator link
	https://repository.lboro.ac.uk/account/articles/9234683




Usage metrics
    

    

    



[image: Loughborough Publications]
Categories
	Materials engineering not elsewhere classified


Keywords
Whisker growthZincReviewElectrodepositionMaterials Engineering not elsewhere classified

Licence
[image: CC BY-NC-ND 4.0]CC BY-NC-ND 4.0

Exports
Select an option

RefWorksRefWorks
BibTeXBibTeX
Ref. managerRef. manager
EndnoteEndnote
DataCiteDataCite
NLMNLM
DCDC










Hide footerAboutFeaturesToolsBlogAmbassadorsContactFAQPrivacy PolicyCookie PolicyT&CsAccessibility StatementDisclaimerSitemap

figshare. credit for  all  your research.




