
 
 

 

A one-day workshop on 

Eastern Zhou Metal Technologies 
 

Friday 21st September 2018 

The Department of Asia Study Room, the British Museum 

Great Russell Street, London WC1B 3DG 

Morning panel 

10:00 – 10:30 Registration & tea/coffee 

10:30 – 10:45 Welcome Note 

Quanyu Wang, Department of Scientific Research, the British Museum 

Yi Chen, Department of Asia, the British Museum 

10:45 – 11:30 Presentation: Rongyu Su & Quanyu Wang 

Manufacturing technology of Eastern Zhou bronzes from Houma 

foundry: a case study of bronze objects in the British Museum 

collection 

11:30 – 12:00 Presentation: Ruiliang Liu 

Revisiting lead isotopic data in Eastern Zhou: some new explorations 

12:00 – 12:30 Discussion 

Chair: Quanyu Wang 

Lunch break 

12:30 – 14:00 Lunch – please make your own arrangements 

Afternoon panel 

14:00 – 14:30 Presentation: Xiuzhen Li 

Metallurgical features of the bronze weapons for the Qin Terracotta 

Army 

14:30 – 15:00 Presentation: Qin Cao 

Ceremonial or lethal: weapons from Bronze Age China 

15:00 – 15:30 Presentation: Jianjun Mei & Kunlong Chen 

The development of metal forging technology in Pre-Qin China, some 

recent examination results 

15:30 – 16:00 Discussion & concluding remarks 

Chair: Rongyu Su  



 
 

 

 

Manufacturing technology of Eastern Zhou bronzes from Houma foundry: a case study of 

bronze objects in the British Museum collection 

 

Rongyu Su1 and Quanyu Wang2 

1 Institute of History of Natural Science, Chinese Academy of Sciences 
2 Department of Scientific Research, the British Museum 

 

It is well known that pattern-blocks were used in the production of Eastern Zhou bronzes from 

Houma, the most important foundry site of this period, where a large number of clay pattern 

blocks and moulds were unearthed. In the British Museum collection some Eastern Zhou 

bronzes with the typical appearance of pattern-block made products are the highlights of the 

early Chinese collection, but they have hardly been scientifically examined. In this study 

scientific examinations of these objects together with mould fragments from the Houma foundry 

site were carried out using a variety of analytical techniques to reveal the manufacturing 

technology of the objects.  

 

 

Revisiting lead isotopic data in Eastern Zhou: some new explorations 

 

Ruiliang Liu 

School of Archaeology, University of Oxford 

 

Lead isotopic analysis is one of the most common scientific techniques to characterise bronzes. 

This talk will present the current state of lead isotopic analysis of Eastern Zhou bronzes. 

Meanwhile, using the new approach of miu, kappa, T, we attempt to re-characterise Eastern 

Zhou Bronzes and improve the understanding of the movement of lead in China. 

 

 

Metallurgical features of the bronze weapons for the Qin Terracotta Army 

 

Xiuzhen Li 

Emperor Qin Shihuang’s Mausoleum Site Museum 

 

This presentation focuses on the metallurgical features of the 40,000 bronze weapons 

recovered with the Terracotta Army at the mausoleum complex of Qin Shihuang, the First 

Eastern Zhou Metal Technologies workshop 

ABSTRACTS 



 

Emperor of China (259-210 BC). Some long inscriptions on these weapons suggest that some 

of them were produced during the Eastern Zhou period, prior the Qin unification. Macro- and 

microscopic examination as well as portable XRF and SEM tests of these weapons indicate the 

application of a series of advanced metallurgy techniques of the time, such as alloy 

optimisation, bi-metallic construction, and skillful casting and joining. In addition, silicone rubber 

impressions of tool marks on surfaces indicate the use of a variety of files and chisels for 

removing excess metal and making the inscriptions, as well as an extensive use of rotary 

wheels for final polish. These discoveries have contextualised the emergence of iron tools and 

the use of rotary mechanical devices in the history of Chinese metallurgy.  

 

 

Ceremonial or lethal: weapons from Bronze Age China 

 

Qin Cao 

Department of World Cultures, National Museum of Scotland 
  

Studies of bronze swords from China's Eastern Zhou dynasty have revealed the application of 

annealing, sharpening and polishing as part of the post-casting process to manufacture the 

finest works for practical and ritual use. However, little is known about the practical use of 

weapons from previous dynasties such as the Shang, and scholars speculate whether the 

weapons were ritual implements or prestige items. Drawing upon collections in the British 

Museum, this presentation discusses the first wear analysis ever undertaken on Shang bronze 

weapons. The analysis revealed that the weapons display a range of marks, which shed light on 

the life biographies of these weapons and their functionality. It also challenges the traditional 

typological classification of bronze weapons in Chinese archaeology.     

 

 

The development of metal forging technology in Pre-Qin China, some recent examination 

results 

 
1Jianjun Mei and 2Kunlong Chen 

1Needham Research Institute 
2 Institute of Historical Metallurgy and Materials, University of Science and Technology Beijing 

 

The predominance of piece-mould casting technology in bronze manufacturing in early China 

has been widely recognised among scholars working on the Chinese history of metallurgy. 

Recent archaeological discoveries in China, however, reveal extensive evidence for the use of 

forging technology in shaping metal objects during the late second and first millennia BC. This 

paper offers a pioneering investigation to the development of metal forging technology in pre-

Qin China on the basis of scientific examinations of archaeological objects. New light will be 

thrown on the diversity and regional characteristics of metal technology in China during the late 

first millennium BC. 

 


