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Research progress in resistance welding technology of thermoplastic composites

YE Lu"?, ZHANG Daijun”’, LIJun'’, LI Fuping', CHEN Xiangbao"

(1. AECC Beijing Institute of Aeronautical Materials, Beijing 100095, China; 2. National Key Laboratory of Advanced
Composites, Beijing 100095, China )

Abstract: Thermoplastic composites( TPCs) have exhibited immense potential in aerospace applications, attributed to their
exceptional toughness, weldability, recyclability, and efficient processing cycles. However, the manufacturing of complex structures
is hindered by the high melting points and viscosities of their constituent resins. Resistance welding, leveraging Joule heating to
induce interfacial melting and bonding, emerges as a viable alternative to mechanical fastening and adhesive bonding. This review
delves into the fundamental principles underlying resistance welding, strategies for optimizing key process parameters, recent
advancements in heating elements, and large-scale welding techniques, such as sequential and continuous resistance welding. The
findings indicate that optimizing process parameters and improving heating elements can significantly enhance joint strength. To
achieve engineering application of resistance welding technology, further research should be focused on process stability, reliability
of welded joints, large-scale welding, and other issues.
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Fig. 1 Schematic diagram of resistance welding(a) 2
and temperature distribution of the welding surface caused by edge effect(b)
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Table 1 Pressure control method in welding process

Pressure control
Control method
mode

Advantages

Disadvantages

Constant pressure During the welding process, the

defects caused by pressure change

The final thickness of the welded
joint can be precisely controlled

method pressure of the weld stack remains
constant, while the displacement
changes dynamically according to
the welding process

Constant During the welding process, the

displacement displacement of the weld stack

method remains stable, while the pressure

changes dynamically according to
the welding process

The compaction control during the
welding process can better ensure
the welding quality. The pressure
remains stable throughout the
welding process, avoiding welding

The final thickness of the welded
joint cannot be precisely controlled.
During the welding process, the
resin may be extruded, forming a
“dry joint” , which can cause
fiber slippage and other issues
The pressure of the weld stack
during the welding process cannot be
precisely controlled. During the
cooling process, the pressure will
decrease, which may lead to a
decline in the welding quality
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Fig. 5 Schematic of the weld conﬁgurations[m
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