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Fig. 1 Bronze horse and carriage unearthed from Ziyang city ( the head is a research restoration )
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Tab. 1 Sampling of the bronze chariot and horses
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Tab. 2 EDS test results
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Fig. 2 Backscattered electron images of the TCM1-7
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Tab. 3 Metallographic microstructures observations
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Fig. 3 Metallographic images of the TCM1-7
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Fig. 4 The tenon on the lower side of the neck
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Fig. 8 Iron core inside the horse's leg
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Research on the Casting Techniques of the Han Dynasty Bronze Horse and
Carriage Unearthed from Ziyang City

ZHENG Lu, MA Qin-song, YANG Li-jun, FAN Bin, WANG Chong, GUO Jian-bo
(Sichuan Provincial Institute of Cultural Relics and Archaeology, Chengdu 610041, Sichuan, China)

Abstract:

After the excavation of the Ziyang bronze chariot and horse, scholars have conducted detailed research on
archaeology, protection and restoration, but there is little mention of the production process of the bronze
chariot and horse. This paper utilized portable X-ray flaw detectors, X-ray fluorescence, scanning electron
microscopy, and metallographic microscopy to analyze the internal structural information, base composition,
and metallic phases of the bronze chariots and horses. The results indicated that the structural units of the
horses, wheels, and bodies of the chariots were cast using the ceramic mold method, where individual
components were first cast and then assembled using mortise-and-tenon joints and secondary casting. The iron
core within the horse's legs serves to enhance the strength and support of the legs. This research is beneficial
for understanding the casting techniques of bronze artifacts in the Sichuan Basin, particularly the application
and development of core rode, and for comparative studies with similar technologies in other regions.

Key words:
bronze chariots and horses; iron core; segmented casting; cultural exchange
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