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Fig.1 Schematic diagram of FAPAS apparatus
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Fig.2 Microstructure of AIMgB14-30%TiB, composites
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Table 1  Average chemical composition of label area in Fig.2
measured by EDS (/%)
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Fig.3 XRD patterns of AIMgB14-TiB, composites
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Fig.4 Microstructure of diffusion layer between AIMgB 14-

30%TiB, composites and Nb: (a) overall morphology,

(b) diffusion layer next to AIMgB14-30%TiB, compo-

sites, and (c) diffusion layer next to Nb
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Table 2 Average chemical composition of diffusion layer
measured by EDS in Fig.4 (w/%)
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Fig.5 EDS line scanning results of Nb, Ti and B in diffusion
bonding area between AIMgB14-TiB, and Nb in Fig.4b
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Fig.6 Microstructure of diffusion layer between AIMgB14 com-
posites and Mo: (a) overall morphology, (b) diffusion
layer next to AIMgB14 composites, and (c) diffusion

layer next to Mo
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Reactive Diffusion Bonding of AIMgB,4-TiB, to Metal by FAPAS
and Interfacial Structure Analysis

Cheng Huiling, Meng Qingsen*?, Hu Lifang®, Chen Shaoping®, Lei Yu'
(1. Taiyuan University of Technology, Taiyuan 030024, China)
(2. Qingdao Binhai University, Qingdao 266555, China)

Abstract: The in-situ synthesis of AIMgB14-TiB, composite and its simultaneous diffusion bonding to Nb and Mo were achieved by
FAPAS sintering process. XRD, SEM and EDS were used to analyze the phase composition, microstructure and elements distribution
characteristics in the joint interface; the formation mechanism of diffusion layer and the process of diffusion bonding under multi-physics
coupling condition (electric field, temperature field and pressure field) were discussed. Results indicate that the simultane ous synthesis
and diffusion bonding of AIMgB14-30 wt%TiB, composites to Nb and Mo could be realized, forming uniform and dense diffusion layers
with an average width of about 170~180 pm; TiB; particles gather in the joint interface during the sintering process and react with the
metal to form intermetallic compounds; the continuous diffusion of boron element driven by concentration gradient and the for mation of
intermetallic compounds are the main mechanisms in diffusion bonding.
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