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Manufacturing Techniques of Han Dynasty Iron Artifacts Unearthed
from the Gongyi Dapo Cemetery of Henan

FAN Wei, YANG Hao-miao, ZHAO Zhi-wen
(Henan Provincial Institute of Cultural Relics and Archaeology, Zhengzhou 450099, Henan, China)

Abstract: The metallographic observation and SEM-EDS analyses have been carried out on eight Western Han iron
artifacts unearthed from the Dapo Cemetery. The results demonstrate that these iron artifacts fall into two primary
categories: pig iron casting and pig iron annealing. Domestic utensils were mainly produced by direct casting of
white and mottled cast iron, while farm tools were made of malleable cast iron produced via graphitization annealing;
hand tools, meanwhile, were fabricated using steel of decarburized cast iron and decarburized cast iron subjected to
decarburization annealing treatments. This differentiated material selection reflects both the profound understanding of
craftsmen in the Gongyi region on the mechanical properties of different ferrous materials during Western Han Dynasty
and their proven cast iron annealing technology level. The study further demonstrates that the iron artifact production in
the Henan region during the Han Dynasty had constructed a mature technological system centered on pig iron technology
and supplemented by diversified annealing treatments. This technological framework not only reflects the craftsmen’s
profound comprehension on the material properties but is also closely associated with the centralized production network
under the“Salt and Iron Monopoly”policy.
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Fig. 1 The iron artifacts unearthed from the Dapo cemetery
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Tab. 1 Sample information of the iron artifacts unearthed
from the Dapo cemetery
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Tab. 2 Metallographic structure observation results of the iron artifact samples
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Fig. 4 Backscattered electron images of non-metallic inclusions in the iron artifacts
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Tab. 3 The SEM-EDS analysis results of non-metallic inclusions in the iron artifact samples wy/%
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