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1. SCOPE:

This SAE Aerospace Information Report (AIR) shall be limited to general information about tin whisker
formation on tin plated conductors. It summarizes the mechanisms of metal whisker formation and
describes possible conclusions as related to tin plated conductors. It also provides a number of
reference documents that describes research and observations of the whisker phenomena,
recommendations to prevent its formation and conclusions.

The investigation by this task group of AE-8D was initiated by a request of the Naval Air Warfare
Center, Indianapolis, Indiana, to determine if the phenomenon of tin whiskers is a problem in
aerospace wire and cable.

1.1 Purpose:

This document provides some brief information about tin whisker formation and a list of reference
documents that can provide more detailed information.

2. APPLICABLE REFERENCES:

AMP Products and Industries, Lead-Free, Whiskerless Tin, Internet web site-http://www.amp.com/
product/articles/dd50.html

Arnold, S. M., A Hidden Cause of Failure in Electronic Equipment: Metal Whiskers, Electrical
Manufacturing, November 1954, 110, Proceedings 1954 Electronic Components Symposium, p. 38

Arnold, S. M., Growth and Properties of Metal Whiskers, American Electroplaters’ Society
Proceedings, 43rd Annual Convention, 1956, p. 26

Arnold, S. M., Growth of Metal Whiskers on Electrical Components, Proceedings 1959 Electronic
Components Conference, p. 75-82
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2. (Continued):
Arnold, S. M., Repressing the Growth of Tin Whiskers, Plating, January 1966, 53, p. 96

ASTM B 545-92, Standard Specification for Electrodeposited Coatings of Tin, American Society for
Testing and Materials

Britton, S. C., Spontaneous Growth of Whiskers on Tin Coatings: 20 Years of Observation, Tin
Research Institute, 1974

Britton, S. C., Spontaneous Growth of Whiskers on Tin Coatings: 20 Years of Observation,
Transactions - Institute of Metal Finishing, 1974, 52, p. 95

Britton, S. C. and Clarke, M., Transactions - Institute of Metal Finishing, 1963, 40, p. 205
Britton, S. C. and Clarke, M., Transactions - Institute of Metal Finishing, 1964, 42, p. 195
Cobb, H. L., Cadmium Whiskers, Monthly Review, American Electroplaters’ Society, 1946, 33, p. 28

Compton, K. G,, Mendizza, A., and Arnold, S. M., Filamentary Growth on Metal Surfaces - 'Whiskers',
Corrosion, 1951, 7, p. 327

Diehl, R. P. and Cifaldi, N. A., Proceedings 8th Annual Connector Symposium, Electronic Connector
Study Group, Inc., Cherry Hill, NJ, October 1957, p. 327

Despain, Frank J., Tin Whiskers - Final Report, Lockheed Martin Astronautics, June, 1993

Dunn, B. D., A Laboratory Study of Tin Whisker Growth, European Space Agency ESA STR-223,
September 1987

Dunn, B. D., The Fusing of Tin-Lead Plating on High Quality Printed Circuit Boards, Transactions -
Institute of Metal Finishing, 1980, 58, p. 26-28

Dunn, B. D., Mechanical and Electrical Characteristics of Tin Whiskers with Special Reference to
Spacecraft Systems, ESA Journal 1987, Vol. 11/1988, Vol. 12, p. 1-17

Dunn, B. D., Metallurgical Assessment of Spacecraft Parts and Materials, Ellis Horwood Limited,
p. 316-346

Dunn, B. D., Whisker Formation on Electronic Materials, ESA Science Technical Review, 1976, 2, p. 1-
22

Ellis, W. G, Transactions of the Metallurgical Society - AIME, 1966, 236, p. 872
Eschelby, J. O., A Tentative Theory of Metallic Whisker Growth, Physics Review, 1953, 91, p. 755

Eschelby, J. O., Journal of Applied Physics, 1953, 24, p. 176
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2. (Continued):

Fisher, R. M., Darken, L. S., and Carrol, G. K., Accelerated Growth of Tin Whiskers, Acta Metallurgica,
1954, 2, p. 370

Frank, F. G.,, On Tin Whiskers, Philosophical Magazine, 1953, 44, p. 854
Franks, J., Growth of Whiskers in the Solid Phase, Acta Metallurgica, 1958, 6, p. 103

Gabe, D. R., Whisker Growth on Tin Electrodeposits, Transactions - Institute of Metal Finishing, 1987,
65, p. 115

Glazunova, V. K. and Kudryavtsev, N. T., An Investigation of the Conditions of Spontaneous Growth of
Filiform Crystals on Electrolytic Coatings, J. Appl. Chem. USSR (Zhur Prikl Khim), 1933, 36, (3), p. 543

Glazunova, V. K., Zhur Prikl Khim, 1964, 37, p. 2387
Hedges, Ernest S., Tin and Its Alloys, Edward Arnold (Publishers) Ltd., 1960, p. 71-77

Herring, C. and Galt, J. K., Elastic and Plastic Properties of Very Small Metal Specimens, Physics
Review, 1952, 85, p. 1060

Jafri, A., Fighting Whisker Growth in the Communications Industry, Plating, 1973, 60, p. 358

Jennings, Charles W., Filament Formation on Printed Wiring Boards, IPC Technical Review, February,
1976, p. 9-16

Kehrer, H. P. and Kadereit, H. G., Tracer Experiments on the Growth of Tin Whiskers, Applied Phys.
Lett., 1970, 16, No. 11, p. 411-412

Key, P. L., Surface Morphology of Whisker Crystals of Tin, Zinc, and Cadmium, Inst. Elec. & Electronic
Engr. Proc. 20th Electronic Component Conf. May 1970, p. 155

Koonce, S. E. and Arnold, S. M., Metal Whiskers, Journal of Applied Physics, 1954, 25, p. 134

Leidheiser, Henry, Jr., The Corrosion of Copper, Tin, and Their Alloys, J. Wiley and Sons, Inc., 1971, p.
334-340

Marchand, W., Transactions - Institute of Metal Finishing, 1961, 38, p. 112
Marcus, R. B. and Rottersman, M. H., Journal of the Electrochemical Society, 1967, 114, No. 3, p. 59¢c
McCrone, W. C., Insight, 1973, 4 (2), p. 4

Metal Finishing Guidebook, Metals and Plastics Publications, 1965, p. 265
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