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Laser Irradiation Reinforcement of the Joint Made by Bandaging
Macro-Sized Double-Walled Carbon Nanotube Strands with
Double-Walled Carbon Nanotube Films
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WU De-hai, ZHONG Min-lin

(Key Laboratory for Advanced Materials Processing Ministry of Education , Department of Mechanical Engineering,

Tsinghua University, Beijing 100084, China)

Abstract Based on the connection of macro-sized (centimeters long) double-walled carbon nanotube (DWNT)
strands by bandaging their overlapped ends with DWNT films, the joint was reinforced through a current-assisted
laser irradiation method. During the laser process, the structural transformation of the DWNT bundles inside the
joint provided C-C bonds between the strands, which increased the strength of the joint. Tensile tests indicated that
the joints reinforced by laser had relatively higher tensile strength with a maximum value of 335.6 MPa than that of

the original ones (maximum value was 189.5 MPa).
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Fig.1 (a)~(e) main stages of the bandaging process; () SEM image of the joint; (g) SEM image of the strand showing
the orientation of DWNT bundles in it; (h) SEM and (i) HRTEM image of purified DWNT film
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Fig. 2 Experimental set—up of the laser irradiation process
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Fig. 3 Stress-strain curves of the original strand and

the joint with and without laser irradiation
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Fig. 4 Strength dependence of the joint on irradiation time
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Fig.5 Raman spectra of the joints under laser irradiation
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