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Abstract: The impacts of 5 embeddings on tensile-shear properties of the secondary bonding joints
were analyzed. The experimental results indicate that to improve the quality of the joints, the embed-
ded metal mesh might undergo surface treatment. Tensile-shear strength of the joints by resistance
heating technology is better than that by autoclave technology. The additions of embedded material
enhanced the tensile shear properties of the joints, and the joints with prepreg embedding demonstrate
the best tensile-shear strength. Nickel mesh embeddings exhibit higher densities, and have better
bonding quality than that of copper mesh. End regions of the overlap joint experience severe stress
concentration. Metal mesh embeddings enhance joint tensile stiffness. The joints with embeddings ex-
hibit cohesive failure, adhesive failure, fiber tearing fracture of bonded parts and embedding failure,
and the peeling stress is a major factor in failure. The more irregular distribution of failure modes is in
the failure section, the poorer bonding quality is.
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Fig.1 The geometric parameters and physical

image of embeddings
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Tab.1 The specifications of copper mesh
5 | £BAETEE/mm | JEJE/mm | KT /mm | FILE/ %
C79 0.16 0.076 3.175 79
C70 0.12 0.076 2.540 70

T :CT9 R IFALARA 7990 B I, C70 R IF ALK 700 Y

B P I AL S I L TRAR i 6 1O TR AR A S L

x2 EMMIE
Tab.2 The specifications of nickel mesh
B | RMLEAE/mm | MALFERE/mm | JERE/mm | #E
N120 0.06 0.15 0.12 N6
N150 0.06 0.1 0.12 N6

H.N120 IR 120 HAYE N . N150 ik 150 H M .
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Tab.3 The specification of T700 grade carbon

fiber prepreg
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Fig.2 The schematic diagram of resistance

heating control
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Fig.3 The device arrangement of resistance heating
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Fig.4 The sketch of vacuum bag resistance

heating technology
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Fig.5 Curing curves of resistance heating technology

with embedded copper mesh
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Fig.6 The geometric dimensions of the test pieces
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Tab.4 The tensile-shear test category
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[k | A s 7 | R AR R BE | A H%ﬁ% R | R
°C i ¥ s
i | p/MPa | 6/C KA e $H i
HE
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TZ
0.1 120 C70 & 5 C70
0.1 120 C79 iz 5 C79-1
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0.1 120 Pre s 5 Pre
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Fig.7 The test setup
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Fig.8 The test piece sprayed with scattered spots
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Fig.9 The load-displacement curves of the test pieces

with copper mesh
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Tab.5 The results of the tensile-shear tests

% B R H A F/N B RE %
Autoclave 9995 9.2
C79-1 10 550 5.0
C79-2 8510 24.9
C70 10 909 8.0
N120 14 330 6.1
N150 11 443 11.2
Pre 14 998 5.1
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Tab.6 Tensile and shear macroscopic damage modes and sectional microscopic morphology of typical test specimens for

various types of inserts
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Fig.10 The strain cloud along frontal X-direction in the bonded area of test pieces with embedding at 75% of failure load
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