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on the Microstructure and Properties of Graphite and Oxygen Free Cop-
per Brazing Joints

HE Jiayi'?, YU Kun?, PAN Peng’, LIU Fang', LI Zhijun*
1. University of Shanghai for Science and Technology, School of Materials and Chemistry, Shanghai 200093, China
2. Shanghai Institute of Applied Physics, Chinese Academy of Sciences, Shanghai 201800, China
Abstract: To address the challenge of wetting the graphite surface, AgCuTi active brazing filler metal is utilized for metalli-
zation, while typical tin-based solder SnAgCu and silver-based brazing filler metal AgCuTi are employed for indirect braz-
ing to establish connections between metallized graphite and oxygen-free copper. Investigating the process and shear perfor-
mance of various brazing materials for connecting metallized graphite and copper, primarily focusing on aspects related to
interface bonding, microstructure, and bonding strength. Experimental results demonstrated successful metallization of the
graphite surface under vacuum insulation conditions at 850 °C for 5 minutes. The metallization layer primarily consisted of a
silver-copper eutectic, with a uniform TiC layer formed on the surface of the graphite. The brazing results indicate that the

joint utilizing silver-based brazing material exhibits strong bonding between the brazing material and the metallized layer,
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with no apparent defects. Shear fracture occurs on the graphite's base metal side, forming a typical interface comprising cop-

per/copper-based solid solution+silver-based solid solution+TiCu/TiC/graphite. Conversely, noticeable defects are observed

between the tin-based brazing material and the metallized layer, resulting in shear fracture at the brazing seam. The typical

interface structure consists of copper/Cu;Sn/CusSns/B-Sn/silver-copper eutectic/TiC/graphite.
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Fig. 1 Schematic diagram of brazing assembly and cutting
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Fig.2 Macro morphology of graphite surface metallization
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Fig.3 Microstructure of metalized layer
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Fig. 4 Microscopic morphology of tin-based and silver-based brazed

joints under different process parameters
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Fig.5 Microscopic structure of silver-based brazing joints
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Table 1 EDS results for each point in Fig. 5b (at. %)
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Fig. 6 Silver-based brazed joints and element distribution
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Fig.7 The microstructure and morphology of tin-based brazing joints
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Table 2 EDS results of each point in Fig. 7 (at. %)
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