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Fig. 1 Aluminum honeycomb core after assembling
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Table 1 Optimization scheme of self-brazing parameters

Grouping Temperature/C Brazing
time/min
a 550 15
[ (1060 b 560 15
honeycomb core) ¢ 570 15
d 580 15
Il (Honeycomb e 570 15
panel) f 570 30
[l (Honeycomb g 570 15
panel) h 570 30
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Table 2 Results of first group self-brazing

Aluminum honeycomb core Temperature/’C Brazing rate/%

a 550 60
b 560 80
c 570 95
d 580 95
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Fig.2 Aluminum honeycomb core a bonded by self-brazing
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Fig. 3 Aluminum honeycomb panel bonded by self-brazing:

(a) Assembly diagram; (b) Real product
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Fig. 4 Metallographic microstructure of different positions of joints in aluminum honeycomb panel: (a) Cross section; (b)

Magnification of zone A4 in Fig. 4(a); (c) T-joint with double foil; (d) T-joint with single foil
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Fig. 5 Morphologies of joint and EDS analysis of typical positions: (a) Microstructure of cross section; (b) Magnification of zone a;

(c) Microstructure of T-joint; (d) Magnification of zone §
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Table 3 EDS analysis results of different phases

Mass fraction/%
Position

Al Zn Sn Cs F C o Si Mn Fe
A 29.42 - - 31.31 22.35 5.73 11.19 - - -
B 5.63 10.03 84.34
C 87.56 12.44 - - - - - - - -
D 93.10 - - - - - - 6.90 - -
E 9.64 - - - - - - 90.36 - -
F 62.25 - - - - - - 9.84 12.96 14.95
G 27.25 3.14 69.61 - - - - - - -
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Fig. 6 Schematic diagram showing tensile shearing of

aluminum honeycomb core joint
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Table 4  Tensile shearing results of joints at different
temperatures
Temperature/C Strength /MPa
25 47.60
50 46.44
100 51.72
150 48.93
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Fig. 7 Compression test results of aluminum honeycomb

composite
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Self-brazing process and properties of
aluminum honeycomb panel

CHENG Fang-jie" %, QI Shu-mei®, ZHAO Huan® HE Pei-long®

(1. Tianjin Key Laboratory of Advanced Joining Technology, Tianjin University, Tianjin 300072, China;
2. School of Materials Science and Engineering, Tianjin University, Tianjin 300072, China)

Abstract: Aluminum honeycombs prepared by molding method were bonded by self-brazing using the self-brazing
CsF-AlF; flux added with 4% ZnCl, and 4% SnCl, (mass fraction) under condition without filler metal. The influences of
the brazing temperature and brazing time on the interface microstructure and the aluminum honeycomb properties were
investigated. The interface microstructure, chemical compositions and defects of the self-brazing joints were observed
and analyzed by scanning electron microscopy and energy dispersive spectroscopy (EDS). The results show that, when
the brazing temperature is 570 C and the brazing time is 30 min, the self-brazing can realize the bonding of aluminum
honeycomb panels using brazing composite sheet as face panels. The joints are soundly bonded and no corrosions appear,
the tensile-shear strength of the brazing joints of honeycomb core is 46—52 MPa, which doesn’t significantly decrease
when tested under high temperature conditions, and the average compression strength of the aluminum honeycomb panels
is 1.75 MPa.

Key words: self-brazing; aluminum honeycomb; tensile-shear strength; compression strength
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