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Corrosion characteristics of welded joints of copper pipe in seawater
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(1. School of Chemical Engineering and T echnology,
Tianjin University, Tianjin 300072, China;
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Abstract: The corrosion characters of the welded joints of copper pipe in seawater were analyzed by metallurgical
microscope, scanning electron microscopy (SEM), X-ray diffractometry ( XRD) and energy dispersive X-ray
analysis( EDX). The results indicate that the metallographic structure of welded joint formed by brass welding rod is
(a+ B) phase brasses. The brass-welded joint was corroded seriously in seaw ater because of dezincification, then the
surface color of the alloy changes from yellowish to purple. The XRD analysis show that the corrosion products are
ZnClz, ZnSO4, Zn02, ZnO and a small amount of Cus(SO4) (OH)4.

joint formed by cupronickel welding rod is single a phase, which is Cu-NrZn solid solution alloy. The structure has

And the metallographic structure of welded

no change before and after immersing in seawater, and the surface is fine and has no holes and pitting corrosion. The

corrosion resistance of cupronickelwelded joint is better than that of the brass-welded joint.
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Fig.1 SEM images of brass welding line after corroded in seaw ater

(a) —Original surface; (b) —Middle part of welding line; (¢) —Interior of welding line
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Fig.2 Morphology of lognitudinal

cross-sections of brass welding line
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Fig. 3 Morphologies of surfaces of

copper(a) and cupronickel welding

line(b) after corroded in seawater
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Table 1 Component analyses of
brass welding rod and different zones

of brass welding line( mass fraction, %)

Zone (0] Cl Cu Zn Sn
Bottom zone 0 0 60.34  38.27 1.39
Molterr core zone 0 0 59.38 39.15 1.47
Top zone 4.83 2.21 91.71 0 1.25
Welding rod 0 0 58.50  40.37 1.13
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Fig. 4 Morphology of cross-section(a) and metallography of

molten-core(b) and top zone(c¢) in brass welding line
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Area distributions of Cu(a) and Zn(b) in brass welding line shown in Fig. 4( a)
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Fig. 6 Metallographies of cupronickel welding line in different zones

(a) —Root zone; (b) —Top zone
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Fig. 7 Area distributions of Ni(a), Cu(b) and Zn(c¢) in cupronickel welding line
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Fig. 8 XRD patterns of brass welding line
in corroded seawater( 1) and
brass welding rod (2)
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Fig. 9 XRD patterns of cupronickel
welding line corroded in seaw ater( a)

and cupronickel welding rod(b)
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