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Fig.1 Fabrication process of the metal rubber material

&1 GH4169 & BNi-2 UL Z 5 5
Table 1 Chemical compositions of GH4169 and BNi-2 (w/%)

Material Si Co Cr B Nb C Al P NI Fe
GH4169 0.13 0.03 17.72 0.02 5.11 0.042 0.55 - 51.83 Bal.
BNi-2 4-5 0.1 6-8 2.75-3.5 0.06 - 0.02 Bal. 2.05-3.5

#2 GH4169 & BNi-2 K HIES
Table 2 Thermal physical parameters of GH4169 and BNi-2

Elastic modulus/

Thermal expansion

Specific heat capacity/  Thermal conductivity/

Material Density/g-cm” . . 1 .
GPa coefficient/x10" K J-(kg'K) W-(m-K)y
GH4169 8.19 204 11.8 481.4 134
BNi-2 14.1 180 11 490 8
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Fig.2 Vacuum brazing process of sandwich panel with metal rubber core
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Table 3 Orthogonal experiment setting of vacuum brazing process

for fabricating sandwich panel with metal rubber core
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Fig.3 Setup and schematic diagram of model shear experiment: (a) model I and (b) model II
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Fig.4 Vacuum brazing simulation model with sheet-wire
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Fig.5 Distribution of temperature field during vacuum brazing of sheet-wire specimen at various time: (a) 0 min, (b) 100 min,
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Fig.7 Failure behavior of sheet-wire specimens under model II shear test: (a) mode-I failure and (b) mode-II failure
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Table 4 Range analysis results with multi-index

Factor
Multi-index
A B C
Maximum force/kN 0.48 0.40 0.09
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G, /MPa 1.73 2.93 2.36
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Effect of Vacuum Brazing on Bonding Strength Between Metal Rubber Core and Panel

Wei Yuhan, Ge Shaoxiang, Xue Xin
(Institute of Metal Rubber & Vibration Noise, School of Mechanical Engineering and Automation, Fuzhou University, Fuzhou 350116, China)

Abstract: To address the unclear matching issue between the vacuum brazing process of sandwich panel with metal rubber core and its material
properties, simulation and orthogonal experimental methods were employed to investigate the influence of heating rate, maximum heating
temperature, and holding time on the shear performance and connection strength. In addition, the shear damage behavior of the sandwich panel
was analyzed by macro and micro method. The results indicate that sandwich panel prepared by vacuum brazing process exhibits excellent shear
and connection strength. During the vacuum brazing process, the temperature deviation at all selected sample points is less than 10 K.
Additionally, the residual stress is primarily concentrated at the junction of the wire and the solder, and the nearer the distance to central region,
the smaller the residual stress. The maximum residual stress is negatively correlated with the shear performance and joining strength of the
sandwich panel. Moreover, the optimum technological parameter (1090 °C,4 °C/min and 20 min) of the brazing process for fabricating the
sandwich panel is obtained by range analysis.
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