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Microstructure and Mechanical Properties of Brazing Interface Between C/C Composite and

Superalloy Dissimilar Material Honeycomb Structure
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(1. AVIC Manufacturing Technology Institute, Beijing 100024, China;
2. Xi’an Aviation Brake Technology Co., Ltd., Xi an 713106, China)

[ABSTRACT] BNi-2 braze was used to brazing C/C composite panel and GH3536 superalloy honeycomb under the
brazing parameter at brazing temperature of 1040 °C and holding time 15 min. The influence of the thickness of brazing
braze on the microstructure and flatwise tensile strength of C/C composite and superalloy honeycomb sandwich structure
was analyzed. Results show that the panel-honeycomb interface can be divided into reaction zone between C/C composite
and braze, reaction zone between braze and honeycomb and braze solidification zone. Cr;C, reaction layer is formed
between braze and C/C composite. Intermetallic compounds of Si are formed within the reaction zone between braze and
honeycomb. With the increase of thickness braze, flatwise tensile strength increases first and then decreases. When the
braze thickness is 0.12 mm, flatwise tensile strength reaches the maximum level at 9.69 MPa. The fracture site mainly
occurs in the C/C composite base material.
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Table 1 Chemical composition of BNi-2 (mass fraction) %

Ni Cr Fe Si B C

A 6.0~8.0

2.5~3.5 4.0~5.0 | 2.75~3.5 <0.06

3.2 mm

0.05 mm
1 EEFEERMEEEERREE

Fig.1 Schematic diagram of honeycomb brazing assembly and
honeycomb core
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Fig.2 Microstructure of joints brazed with different BNi-2 thicknesses
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Fig.3 Microstructure and mapping scanning results of joint brazed
with braze of thickness 0.12 mm
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Table 2 EDS analysis results of corresponded spots in

Fig.3 (atomic fraction) %
I | Si Cr Fe | Ni Mo | W | Mn | AJfigMd
sl 012 19347 | 0.87 | 191 | 342 | 0.21 = Cr;C,
M2 026 | 8438 | 522 | 826 | 1.78 | 0.10 | — Cr,C,
M3 15.57 [ 29.65 | 1.74 | 35.64 | 16.71 | 0.69 & — M,Si,
A4 081 [8245] 2.69 | 591 | 7.93 | 0.21 = CrefCs
551030 | 5.02 | 8.71 | 75.60 | 0.06 | 0.02 | 0.14 NL_%
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Fig.4 XRD scanning results of fracture surface within joint under
brazing temperature 1040 °C and dwelling time 15 min
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Fig.5 Flatwise tensile strength of joint brazed by different
thickness braze (1040 °C/15 min)
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Fig.6 Morphology of fracture surface braze
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Fig.7 Microstructure of fracture surface braze
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Table 3 EDS analysis results of corresponded spots in Fig.7
(atomic fraction) %
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