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Fig.1 CT imaging results of an ancient bronze sword
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Fig.2 CT experimental results of bronze Buddha statues

(@ WRIEEEE (b) H12 CT E1g
K3 st

Fig.3 Comparison of Buddha statues
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Fig.5 Comparison of CT and optical microscopic imaging results
Kl 6 & CT AT BB R 45 BT L . PR+ BB M 7 R RRIA 29K 20, (ML PR,

SUBEX R I LU DA T 7 S R AR . R T DU, CT B 45 A IK 0T LGS Pl AL B 4 2R 5 v
2 DI [ F B S 55 R A

(a) CT Hif4 (b) T RAE R 8
K 6 CT Rl 7 BBt sl fg 45 Xt Lt

Fig.6 Comparison of CT and optical microscopic imaging results
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Fig.7 Comparison of CT and optical microscopic imaging results




5 1 G HET CT JoHua il it e 55 75 4 48 & I b Ah 589

2.2 FERBHXESERERS 2

XA CRERD 4) BEATIORE, RS AEDG 5 BT T o0 SLEAT OB A 0 A, i 8 £ X J
PRI X, B DO B AT B P X, B DO AR 2 X e 0T ) A AT CT LR, 4k CT
FIR AR ARN AL, AT R, Do BB dl 7 A DXCHR, 7 CT [R5 4 RE 4K B0 BV ) et
D, 20 DO FEAR DX, B O DO B AT S X, B O B R X LKL M BE I
iR, CT GURMIAKPEAE X EOREAE i1, B gL Tt B -

5 )2 XI5

(o) FHREROE 2 B 45 (b) THHIRE CT 44
K 8 JeKEHES CT sufgnt Lt
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Fig.10 Analysis of internal holes in a tin bronze sample
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Table 1 Experimental parameters
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Fig. 12 CT results of a portion of the hydrogel
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Disease Assessment of Fragile Bronzes
Through CT Nondestructive Testing

LI Lei', XI Xiaogi', CHEN Zhuo', HAN Yu', ZHAO Hongfeng', WANG Chunhui',
CHEN Jiachang’, HUANG Xia’, WANG XinGuang®, CHEN Junying’, YAN Bin"

1. Faculty of Information Systems Engineering, Chinese People's Liberation Army Strategic
Support Force Information Engineering University, Zhengzhou 450001, China

2. Henan Provincial Institute of Cultural Relics and Archaeology, Zhengzhou 450001, China

3. School of Materials Science and Engineering, Zhengzhou University, Zhengzhou 450001, China

Abstract: Current analysis of fragile bronzes mainly relies on the research of two-dimensional aspects such as sample cross-
sections and surfaces while typically utilizing optical and electronic microscopy, Raman spectroscopy, and X-ray fluorescence
spectroscopy (XRF). As a fast and nondestructive testing method, computer tomography (CT) can be used to characterize and
detect the internal structures, corrosion conditions, and corrosion distribution of bronzes. This study used the CT imaging
results of fragile bronzes to analyze, locate, and measure corrosion in fragile bronzes quickly and accurately, thus providing
strong support for corrosion evaluation and protection research of fragile bronzes. The results verified the value and application
prospects of CT technology in the protection of cultural relics.

Keywords: cultural relics CT; bronze protection; ronze ware disease evaluation

e 24, 5B, L, BRI E®R, FENF CT g H RSN, E-
mail: leehotline@163.com; F4™, 5, 1, (B TR ASHEPE, THMNHE
CT AR S5 MNH, E-mail: ybspace@hotmail. coms



https://doi.org/10.1021/acs.analchem.8b02744
https://doi.org/10.1016/j.cemconres.2020.106282
https://doi.org/10.1016/j.cemconres.2020.106282
https://doi.org/10.1016/j.cemconres.2020.106282
mailto:leehotline@163.com
mailto:ybspace@hotmail.com

	1 青铜器腐蚀定性观测
	2 青铜器腐蚀分层提取
	2.1 青铜器腐蚀CT图像分析
	2.2 青铜器腐蚀区域分层提取与分析

	3 青铜器腐蚀特征提取与分析
	3.1 青铜器孔隙率特征分析
	3.2 模拟青铜器锈层测量

	4 结束语
	参考文献

