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Failure Process Analysis of Electrodes with TiB,-ZrB,/Ni Coatings for
Spot Welding Galvanized Steel Sheet
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ABSTRACT: The work aims to reveal failure mechanism of electrodes with TiB,-ZrB,/Ni coatings for spot welding galva-
nized steel sheet. Changes in surface structure, phase and properties of the coatings for spot welding galvanized steel sheet
were characterized with scanning electron microscopy, X-ray diffractometer and microhardness test, respectively. Applying
TiB,-ZrB,/Ni coatings to electrodes could significantly improve service life of spot-welding electrodes by nearly 5 times. Sur-
face hardness of electrodes was obviously increased by the ZrB,-TiB,/Ni coatings, which slowed down plastic deformation on
tips of coated electrodes. In addition, the ZrB,-TiB,/Ni coatings could mitigate alloying reaction between steel sheet coatings
and spot-welding electrodes to some extent. The coatings will not drop off completely during the process of spot welding as

ZrB,-TiB,/Ni-coated electrodes are of certain plasticity. The coatings acts until the electrodes fail, and primary form of elec-
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trode failure is plastic deformation.
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Fig.1 Dependence of nugget diameter as a function of
quantity of welding spots
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Fig.2 Variation of diameter (a) uncoated and (b) ZrB,-TiB,/Ni-coated electrodes and surface microhardness for
(c¢) uncoated and (d) ZrB,-TiB,/Ni-coated electrodes
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Fig.3 Cross-sectional morphology of (a) uncoated and (b) ZrB,-TiB,/Ni-coated electrodes obtained after 500 welds
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Fig.5 (a) Surface morphology of ZrB,-TiB,/Ni-coated electrode and elemental scanning results of (b) Cu, (c) Zn,
(d) Ti, (e) Zr (e), and (f) Ni elements after 1000 welds



- 146 -

2018 4F 1 H

c Zn

e Zr

d Ti

f Ni

K6 2000 g ZB,-TiBy/Ni i )2 i 2 T 3 K 2% 70 2K T 41 41 45 24
Fig.6 Surface morphology of ZrB,-TiB,/Ni-coated electrode (a), elemental scanning results of (b) Cu, (¢) Zn, (d) Zr,
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Fig.8 Surface morphology of ZrB,-TiB,/Ni-coated electrode (a) and elemental scanning results of (b) Cu, (c¢) Zn,
(d) Ti, (e) Zr, and (f) Ni elements after 3700 welds.
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