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Exploration of Mechanical Principles of the Zhang Heng Seismograph

LU Yong', SUN Zhenqgiang’, ZHENG Jiangrong', ZHU Qinghe', YIN Xiang', SUN Lei'
(1. Jiangsu Earthquake Agency, Nanjing 210014, China; 2. Jinling Library, Nanjing 210019, China)

Abstract: The restoration model of Zhang Heng’ s seismograph has remained unverified so far. By
studying Zhang Heng’ s philosophical thoughts, scientific achievements and other historical materials,
this paper analyzed the text description of the seismograph in Hou Han Ji proposed by Yuan Hong,
compared the “seismograph” and “Water-Powered Celestial Globe” developed by Zhang Heng. This
investigation discerned that the seismograph was a sophisticated, autonomously functioning instru-
ment capable of detecting, amplifying, and recording weak seismic vibrations. Considering the histori-
cal background and scientific and technological level of the era, this research introduces a restoration
methodology for the seismograph, featuring a three-point suspension composite physical pendulum
and a mechanical lever amplification system. The suspension mode of the seismograph pendulum, the
extraction of eight direction ground vibration signals, the design ideas of the mechanical lever amplifi-
cation mechanism and anchor-escapement mechanism were introduced in detail. Furthermore, an ex-
perimental prototype was developed to validate the scientific viability of the seismograph’s operational
principles, which can be verified with descriptions found in historical literature.

Keywords: Zhang Heng Seismograph; restoration model; three-point suspension composite physical

pendulum; mechanical lever amplification
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Fig.1 Structure diagram of Zhang Heng seismograph
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Fig.2 Physical object of Zhang Heng seismograph
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Fig.4 Pendulum and suspension of Zhang Heng seismograph
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Fig.5 Two-stage mechanical lever amplification mechanism
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