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Figure 1 Performance required for the ideal bone

substitute material
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Table 1 Comparison of properties of six typical

bone substitute materials
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Figure 2 Hierarchical structure of bone
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Figure 4 Application examples of zirconia materials
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Research Status of Bioceramic Materials for Bone Substitute

GAO Jinxing', LI Liya', MU Jinghua', XU Enxia', LIU Xinhong',
MA Chengliang', ZHANG Can’, ZHANG Liguo’

(1. School of Materials Science and Engineering, Zhengzhou University, Zhengzhou 450052, China; 2. Henan Institute of Medical and
Pharmaceutical Sciences, Zhengzhou University, Zhengzhou 450001, China)

Abstract; In view of the development demand of biomaterials for bone substitute, the development status of poly-
mer materials, metal materials, bioceramic materials and composite materials for bone replacement were summa-
rized. The advantages of bioceramic materials in mechanical properties, chemical properties and biological proper-
ties as bone substitute materials were emphatically introduced. The bioceramic materials play an important role in
the field of bone substitute materials due to their similar density and composition to human bone, significant bio-
compatibility, high mechanical strength, and stable chemical properties. In this study, the research status of bioce-
ramic materials represented by phosphate, silicate, oxides and non-oxides was systematically discussed, and the
advantages and limitations of bioceramic materials and their composites as bone substitute biomaterials study were
discussed. Finally, the future development direction of bioceramic materials was prospected.

Keywords: bone substitute materials; bioceramic materials; compound material; biological properties; physical

and chemical properties

( 45 59 10)
Ultrasonic C Image Fusion Algorithm for Diffusion Welding Based on

Wavelet Transform

CHANG Qing', YANG Chengwei', LUO Binjie', LI Xifeng’

(1. School of Information Science and Engineering, East China University of Science and Technology, Shanghai 200237, China;
2. Plastic Forming Technology and Equipment Research Institute, Shanghai Jiao Tong University, Shanghai 200030, China)

Abstract; In order to improve the detection ability on tiny defects at the interface of diffusion welding of titanium
alloys, an ultrasonic C image fusion algorithm based on wavelet transform was proposed. Firstly, the ultrasonic C
image to be fused was decomposed into low-frequency and high-frequency parts by wavelet transform, and the high
and low frequency coefficients were differentiated and fused according to the different characteristics of the high and
low frequency coefficients, and the inverse wavelet transform was used for the fused coefficients to get the fused im-
age. Finally, in order to improve the contrast of the image and enrich the details of the image, the improved homo-
morphic filter was used to enhance the fusion image, so as to obtain the fusion result image. By preparing different
types of artificial defect samples for testing, and quantitatively comparing the length of defects detected by the algo-
rithm in this study and conventional ultrasonic C scan, the experimental results showed that for small linear defects
and weak bond defects, the ultrasonic C reconstructed by the algorithm in this study could be used. The average er-
rors of the images were 2 mm and 4.2 mm, respectively, and the average errors of conventional ultrasound C scan
was 8 mm and 9.5 mm, respectively. Therefore, the ultrasonic C image reconstructed by the proposed algorithm in
this study could reflect the defect information more accurately.

Keywords: diffusion welding; ultrasound C scan; wavelet transform; guided filtering; image fusion



