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Fig.1 Pan of Zi Zhong Jiang,early Spring

and Autumn Period
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Fig.2 Rubbing of the inscription inside Pan

of Zi Zhong Jiang
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Fig.3 Rendered X — CT image of Pan of Zi Zhong Jiang
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Fig.4 Top view X — CT section image

of the bottom of the Pan
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Fig.5 Hole left when the anterior frog was detached
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Fig.6 X — CT section image of the cast — in junction structure

between the inner axis of posterior fish and the bottom of the Pan
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Fig.7 Rendered X — CT image of the inner rotation

axis of the frog sculpture
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Fig.8 Rendered X — CT image of the right frog sculpture
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Fig.9 X - CT image of the left frog
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Fig.10 X — CT image of the posterior frog sculpture
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Fig.15 X — CT image of the left fish sculpture
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Fig.16 Casting repair of the left fish sculpture located

on the outside bottom
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Fig.17 X — CT image of the posterior dragon sculpture on the mouth rim
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Fig.18 X — CT image of the posterior dragon sculpture
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Fig.19 Rendered section X — CT image of the posterior

dragon sculpture
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Fig.20 Picture of the posterior dragon sculpture
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Fig.21 The anterior tiger — shaped leg
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Fig.22 X - CT image of the anterior tiger — shaped leg



TBIARE R Z AR (X - CT) 78 7 S T 58 P i B A

21

I 1360%

20 mm Shanghai Museum . 10mm Shanghai Museum

@

————15mm Shanghai Museum Shenghel Mussum

B 23 i X - CTRCRE (A L m A 2l 2w e)

Fig.23 Rendered X — CT image of the anterior tiger — shaped leg(in the upper right, section image of cast — in insert)
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Fig.24 Rendered X — CT image of the anterior tiger — shaped base(in the upper right,

section image of the part without cast — in insert)
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Fig.25 Decorative motifs on the outside bottom of the Pan

and the riser gating in the center
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Fig.26 Runner gating of the left tiger — shaped leg
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Fig.28 X — CT image of the left handle
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X — CT computed tomography studies on the manufacturing techniques of Zi Zhong Jiang Pan

DING Zhong — ming, ZHOU Ya, WU Lai
( Shanghai Museum ,Shanghat 200231 , China)

— ming

Abstract: The twelve water animal sculptures around the inside of the Pan(water vessel) of Zi Zhong Jiang can cir-
cle around 360° without being detached. The piece represents an extraordinary example of bronze fabrication crafts-
manship. In order to unveil the unique techniques used for its construction, computed tomography ( CT) technology
was applied to study the structure of the connection between the main body of the vessel and the water animal sculp-
tures, namely the scrambling dragon decoration over the rim of the mouth, the tiger — shaped legs and the handles.
The results show that the water animal sculptures are connected to the Pan thanks to two types of rotational axes: one
is a cylinder with cap piece,and the other has a cylindrical lower part, a protruding disc form in the middle, and a
cone top coinciding with the cavity inside the spine of the animal sculpture. The scrambling dragons and tiger —
shaped legs were cast separately with protruding rods as cast — in inserts, which permit invisible and firm junctions to
the vessel. By contrast, the solid handles were cast together with the vessel. As revealed by the X — CT analysis of
the Pan of Zi Zhong Jiang, the ancient Chinese artisans successfully made innovative use of the excellent mould —
casting techniques learnt from their predecessors. From an aesthetical point of view, this design concept has given the
vessel a complicated yet harmonious aspect; and the attention paid to practicality and convenience has led to a rea-
sonable and intelligent fabrication strategy. Precise determination of the complicated internal structure of the vessel
has also demonstrated that the X — CT technology can be widely applied in the studying of ancient bronze techniques.

Key words: Zi Zhong Jiang Pan; X — CT technology; Rotation axis; Cast —in insert; Cast —in junction; State of Jin
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