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Fig.2 X —ray imaging of the top surface of the objects
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Fig.4 Low intensity X — ray imaging

1.2

Fig.3 High intensity X - ray imaging
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Fig.5 Bronze Zeng’ s animal head applique

and convex edges

Fig.6 Clean out shim print
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Fig.8 Engraved traces
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Fig. 10 The trace of the joint of the wide ridge

and animal head applique
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Fig. 11 Trace of animal head applique’s edge
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Fig. 14 Scanning electron microscopy analysis
of sample rust layer
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Fig.12 Metallographic examination of objects (G) (M)
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Fig. 13 Scanning electron microscopy analysis

of sample matrix Fig.15 Scraper modeling and force analysis
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Fig.16 Bending and scratch ridge
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Fig. 18 Grate form
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Fig.20 Production department of fan grate block
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Fig.21 Incomplete wide edge and bow string

pattern completion
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Fig.22 Post repair state ( top view)
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Fig.23 State after the repair ( animal head applique position)
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Study of casting technology and conservation and restoration of a binaural bronze Zeng
of the Eastern Han Dynasty in the Guiping Museum

HUANG Xian —yuan' LIU Yan —qi® ZHU Li —bin’ LU Ying’ GUAN Xiao —wu* WU Shi — lei*
(1. Department of Cultural Heritage and Museology Fudan University Shanghai 200433  China;
2. School of Archaeology and Museology Peking University Beijing 100871 China;
3. Guiping Museum Guiping 537200 China;
4. The Institute for the History of Natural Sciences CAS Beijing 100190 China)

Abstract: The study of a binaural bronze Zeng of the Eastern Han Dynasty in Guiping Museum is of importance for
research on the development of bronze smelting and casting technology in the Guangxi area. However having been
kept in the local moist environment for a long time the bronze Zeng has serious mineralization. Restoration of the
object and improvement of its conservation conditions is extremely urgent. In this paper X —ray images optical
microscopy scanning electron microscopy energy spectrum analysis and simulation experiments were used to study
the casting process the alloy composition and the corrosion products of the Zeng. The results show that the bronze
Zeng were formed by integral casting. The technologies of the wheel system scraper and after — casting engraving
were used in the process. The ring foot of the model was cut to make a mould for the part of the grate. Based on our
findings we followed the principle of minimum intervention and strove to combine the traditional cultural relic res—
toration methods with the modern restoration concepts. We used several conservation and restoration measures such
as rust cleaning and repair not only to improve the overall stability of the bronze Zeng but also to meet display re—
quirements and to explore its potential value as a cultural relic.

Key words: The Eastern Han Dynasty; Bronze Zeng; Repair; Casting technology



