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Influence Mechanisms of Welding Time and CuCl, Treatment on the Weldability of Dowels

ZHU Xu-dong'’ ,XUE Ying-ying' . ZHANG Su-jun' ,SHEN Jie' .GAO Ying’*

(1. Yangzhou Polytechnic Institute ,Yangzhou 225100, Jiangsu,China; 2. Beijing Forestry University , Beijing 100083, China)

Abstract: In this paper,welded specimens were manufactured by rotation welding with Betula wood dowel
and Larch substrate. Wood dowels were pretreated by immersing in CuCl, solution. The influence mecha-
nisms of welding time and CuCl, treatment on the weldabilities of the dowels were studied. The results
showed that 1) the pullout resistance of the untreated woods with welding time 3 s was 28. 33% and
87.12% higher than that those with welding time 5 s and 7 s,respectively. For the CuCl, treated groups,
the pullout resistance of welding time 3 s was 61.06% and 130.49% higher than those of welding time 5 s
and 7 s,respectively. Under the same welding time 3 s,5 s and 7 s, the pullout resistance of CuCl, treated
groups was 68. 28% ,34. 08% and 36. 62% higher than those of untreated groups,respectively. 2) The line-
ar relationship existed between the highest temperature of the welding interface and depth for untreated
groups. The highest temperatures of welding interface for CuCl, treated groups were lower than those of

untreated groups. 3) The analyses of chemical groups for wood dowel and welding interface conducted by
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FTIR indicated that acid hydrolysis of hemicellulose and cellulose of wood dowel might occur after the im-

mersing process. The pyrolysis of hemicellulose and amorphous substance might also occur during the

welding process,with the formation of C—0O and C=0 oxygen-containing materials. With the extending of

welding time, the degree of pyrolysis of wood components increased. The mechanism of wood dowels wel-

ded into substrates was that fiber was covered by the molten materials of pyrolysed hemicellulose and a-

morphous materials in the welding interface during the welding process. The enhancement mechanism of

wood dowel treated with CuCl, was that acid hydrolysis of hemicellulose and cellulose of wood dowel might

occur during immersion which may promote the formation of molten materials by the depolymerization and

pyrolysis of wood constituents.
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Table 1 The preparation information of samples
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Fig. 7 Variations of FTIR bands of the wood dowels and welding interfaces for the untreated (a) and CuCl, treated (b) groups
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Fig. 8 Changes with lignin units in acidic medium2*]
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