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Non destructive analyses of compositions of Edo—era temple bells in

central Yamanashi
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The elemental compositions of Japanese Buddhist temple old bells in the central area of Yamanashi

prefecture were analyzed. The bells were made of bronze and were manufactured in Edo-era. Bells

manufactured recently were also analyzed for comparison. A portable X-ray fluorescent spectroscopic

analyzer was used, which allowed on-site and non-destructive analyses. The bronze compositions were

different by founders; a large difference was found in the content of Pb of the Edo-era bells. The on-site

X-ray analysis is useful to study the work of old founders.
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Fig. 1 An Edo-era Buddhist temple bell
(Fukushoin temple, Hokuto city).
Founded in 1729 by the Numagamis

foundry.
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Table1  Compositions (wt.%) of Edo-era old temple bells manufactured by founders outside Kai (A, B) and in Kofu (C,
D). Bells a and b are old-style temple bells from modern foundries. All the data was taken at bell rim.

Bell Cu Sn Pb Zn Fe Note
A 68 10 18 tr. 5 Ag (tr)
B 91 5 2 tr. 2
C 87 10 2 tr. 2
D 82 11 5 tr. 2 Ag (tr)
a 82 14 tr. 2 1 Se
b 87 13 n.d. tr. n.d.

tr.: trace, n.d.: not detected.
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