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Fig.1 Specifications of specimen
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Table 1 Welding parameters
Welding current, Duration of welding Electrode force,

No.

I/A current, T/s P/MPa
1 18000 0.16 0.1
2 20000 0.16 0.1
3 22000 0.16 0.1
4 24000 0.16 0.1
5 26000 0.16 0.1
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Fig.2 Nugget region of resistance spot welding on 2024

aluminum alloy
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Fig.3 Microstructures in plastic region (a), cellular crystals
region (b) and dentrite regtion (c) of nugget in

resistance spot welding on 2024 aluminum alloy
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Fig.4 Macro-appearance of nugget of 2024 aluminum alloy as
(a, ¢) 1=18000 A and (b, d) 1=26000 A: (a, b) No powder
addition; (c, d) ZnO -+ Al powder addition
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Fig.5 Nugget size of 2024 aluminum alloy: (a) diameter

and (b) penetration
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Fig.6 Size of dentrite region in nugget of 2024 aluminum

alloy: (a) diameter and (b) penetration
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Fig.7 Isometric dentrite in nugget with no powder addition (a)
and ZnO+Al powder addition as 1=18000 A (b)
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Fig.8 Isometric dentrite in nugget with no powder addition:
(a) and ZnO+Al powder addition as 1=26 000 A (b)
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Fig.9 Microhardness in nugget with ZnO+Al powder addition:
(a) 1=18 000 A and (b) 1=26 000A
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Fig.10 Contrast of tensile-shear strength of spot weld
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Influence of Powder Thermite of ZnO+Al upon Nugget Quality
on Resistance Spot Welding of 2024 Aluminum Alloy

Luo Yi*? Li Jinglong*
(1. Chongging University of Technology, Chongqing 400054, China)
(2. State Key Laboratory of Solidification Processing, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: A navel technology for resistance spot welding with interventional powder thermite was proposed, which is characterized with
energy saving and high efficiency. The influences of the interventional powder thermite ZnO+Al upon the nugget formation, the
microstructure and the mechanical property were studied in the resistance spot welding of 2024 aluminum alloy. The results indicate that
the powder thermite ZnO+Al can effectively increase the dimension of the nugget and the dentrite region with the extra help of the heat of
the metallurgical reaction from the powder thermite ZnO+Al. The ZnO+Al addition increases the heterogeneous nucleation in the nugget
and prompts the appearing of a large scale constituent supercooling in the solid-liquid interface front during the process of solidification,
which makes the distribution of equiaxed grains more uniform and refines the dentritic bundles of the equiaxed grains in the nugget.
According to the aforementioned facts, the tensile-shear strength of the nugget is improved. The experimental results show that the spot
strength can increase by over 28%~200% in the range of experiments with the help of the ZnO+Al addition.

Key words: aluminum alloy; resistance spot welding; nugget; powder thermite
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