
©          Nature Publishing Group1965

400 NATURE July 24, 1965 VOL. 207 

quite different from that where processes competing with 
fluorescence emission are observed•. 

This work was supported by a grant from the U.S. 
Office of Naval Research, NONR-551 (46). 

Johnson Research Foundation, 
University of Pennsylvania, 

Philadelphia. 

HUBERTUS STAERK 

GEORG CZERLINSKI 

1 Klein, E., Fine, S., et al., First Ann. Conf. Biol. Effects of Laser Rad., 
Washington (April, 1964). 

• Staerk, H., and Czerlinski, G., Nature, 205, 63 (1965). 
• Hatchard, C. G., and Parker, C. A., Trans. Faraday Soc., 57, 1093 (1961). 
• Obata, H., Ogasaka, K., and Koisumi, M., Bull. Chem. Soc. Japan, 32, 125 

(1959). 
• Porter, G., in Technique of Organic Chemistry, edit. by Wcissbcrger, A., 8, 

6A. II, 1090 (Interscience Publishers, New York and London, 1963). 
• Noyes, R. M., and Weller, A., in Technique of Organic Chemistry, edit. by 

Weissberger, A., 8, 6A. II, 845 (lnterscience Publishers, New York and 
London, 1963). 

METALLURGY 

Influence of Pre-plated Coatings on the 
Morphology of the lntermetallic Layer in 

Tinplate 
IN the manufacture of electrolytic tinplate, a tin 

coating is olectro-deposited directly on to steel. The 
plated strip is then heated to above the melting point of 
tin (232° C) and quenchod in water. During this treat
ment cyclo a layer of the intermetallic compound FeSn 2 

(about 0· 15µ thick) is formed at the steel--tin interface1 • 

The intermetallic compound has been shown to have an 
important influence on the protective value of the coating, 
particularly with certain canned foods 2 •3 • Recent work• 
has also shown that protection is enhanced by more 
complete coverage of the steel by the intermetallic com
pound and that the degree of coverage may bo associated 
with the morphology of the FeSn2 crystallites. 

The extent to which complete coverage is achieved 
depends primarily on the numbor of nucloation sitos for 
the compound crystallises since, under normal manu
facturing conditions, the time available for crys~a! growth 
is less than about 3 soc. Undor such cond1t1ons tho 
crystallites appear as a network of prisms, generally 
arranged in colonies which correspond epitaxially to the 
grain directions of the ferrite substrate. 

G. G. Kamm et al.• have suggested that nucleation of 
compound crystallitos is hindorod by tho presence of 
surface oxides on the steol prior to plating and have pro
posed roducing this by pre-plating with tin from an 
alkaline oloctrolyte. Complex heat-treatment cycles 
may also have the effect of modifying the crystal structure 
of the compound6- 8• 

As part of an investigation in progress at tho Tin 
Research Institute, it has now been found that the 

Fig, 1, Intennetallic compound-no undercoat ( x 6,000) 

Fig. 2. Iutermetallic compound-steel pre-plated with tin-nickel 
( X 0,000) 

.Fig. 3. Intermetallic compound-steel pre-plated with nickel ( x 6,000) 

nucleation characteristics and the crystal habit of the 
intermetallic compound on tinplate can ho marked~y 
influenced by pre-plating the steel with an extremely thm 
coating of another metal or alloy .. The range ?f ~der
coating materials studied included iron,. le~d, tm-mckel, 
nickel and palladium, but the most sigmficant results 
were achiovod wit,h electro-deposited tin-nickel alloy 
and nickel. 

In contrast to the normal type of compoWld layer 
formed when no undercoat is used (Fig. 1), the presence of 
a tin-nickol or nickel undercoat {0·025p. thick) causes the 
intermetallic compound to grow in the form of rounded 
equi-axed crystals (Figs. 2 and 3). The coverage of the 
base steel soerns virtually complete and accelerated 
corrosion tests appear to indicate a four-fold improve
ment in corrosion resistance for the materials prepared 
with tin-nickel or nickel as compared with tinplate pre
pared without an ?-ndercoat. B~th ni<':k~l and tin-nickel 
appear to be particularly potent m their mfluence on the 
morphology of FeSn 2 • 
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