5 34%, HA4m AN F R Vol.34, No.4
2015 4F 11 H ACTA ANTHROPOLOGICA SINICA November, 2015

DOI: 10.16359/j.cnki.cn11-1963/q.2015.0052

fit RiC & M R RPREZ K28 oUMA T BEME 24T

o, BRTY, HER
LEERSERERDWECGALREEALRE, PERSREEEDME & AT R, L7 100044;

2. E R A SR 8 G ARG & &, 463 100049
B KA EE GO AR SRS 2, RSk O T R AR L L E Rl > AR AR
i AT IR AN CIRE (R A i, SR T AR BRI HIE L 2. 2B HILT AR, 22—k
B CTHE, e R s EARRI SR I TR . DA 22 S R AU, R e HLBEZ) R AR R T
LU (AR ) B, AR 0O RS A T o AR, AN N AR A B R AR, AR ST S
R, RUECRE AR AP, AR T oA Bk e re o AR REAE; RN A IR e HL A R A O
AT REACHRAE, DR Tl AT R L & AR TR0 MR PR 00 A o o TR . P, A AT B L e
IAFN BB CRE (BE RIS 6-6.5) AN, SXFPERAE AL H I SE G Infif Kb kA, SRR,
FHERAR S W08 v A 2 B T URe PR I LRZE, N TR kg SOk
KB KA MEZ RRRb: mEH. BoE
FREED S K876.8; CHAFFIRD : A; LEHHS : 1000-3193(2015)04-0537-07

Feasibility Analysis of Using Rotary Incising Wheels with
Abrasives to Engrave Jade

DENG Feng'?, LUO Wugan"’, YANG Yimin"”

1. Key Laboratory of Vertebrate Evolution and Human Origins of Chinese Academy of Sciences, Institute of
Vertebrate Paleontology and Paleoanthropology, Chinese Academy of Sciences, Beijing 100044,
2. Department of Archaeometry, University of Chinese Academy of Sciences, Beijing, 100049

Abstract: Although jade is one of the symbolic signs of Chinese traditional culture, little
information is known about the carving techniques of ancient jade due to few ancient literature
records or excavated tools. Research about the traditional practice of jade carving are based

on modern simulation results of jade carving and tool mark analysis of carved features. Rotary

incising wheels, which appeared at the latest in the Shang Dynasty, greatly improved the
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efficiency of carving jade. Generally, it is considered that engraving soft jade with moderate
hardness (Mohs hardness 6-6.5), which is harder than the wheel materials such as bronze and
iron, should use abrasives. In this paper, we suggest that an iron wheel with lower hardness than
soft jade can engrave jade without using abrasives. It is not easy to use rotary incising wheels
with abrasives to incise jade, and thus we should be cautious to argue that rotary incising wheels
for working jade need the abrasives in ancient times. Furthermore, there existed steel with higher
hardness than soft jade in ancient times, and this rotary steel wheel doesn’t require abrasives. In
addition, tool marks analysis using digital microscopy showed that some special carving features
existed in engraved grooves when using modern diamond saw blade, which can be evidence for

identifying fake jade.

Key words: Jade carving; Abrasives; Rotary incising wheels; Tool marks; Jade authentication
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Fig.1 Tools and jade used in this experiment
a. &WIRPHE A wheel with diamond blade; b. ki iron wheel; c. 4 steel wheel; d. 3T )% T. H. grinding tool; e. Ui’z & jade
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Fig.2 a. Lines made by diamond blades, unpolished; b. Curves made by diamond blades, unpolished; c.
Lines made by diamond blades after polishing; d. Curves made by diamond blades after polishing
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Fig.3 a. the line made by an iron wheel without adding abrasives; b. the curve made by an iron wheel

without adding abrasives; c. the curve made by an iron wheel without adding abrasives; d. the curve made
by a steel wheel without adding abrasives; e. the curve made by a steel wheel without adding abrasives;

f. the line made by an iron wheel with using abrasives
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