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Table 1 Chemical composition of QBe2 base metal(mass

fraction, %)

Be Ni Fe Al Si Cu
1.9-22 0.2-0.5 0.048 0.028 0.025 Bal.

Impurities
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Fig.1 Schematic diagram of shape and size (Unit: mm)
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Fig. 2 Relationship between welding current and tensile shear
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Fig. 3 Relationship between nugget size and welding current
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Fig. 4 Cross section morphology and partitions of welded

joint with nickel interlayer
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Fig. 5 Microstructures of different zones in Fig. 4: (a) Zone 4; (b) Zone B; (c) Zone C; (d) Zone D
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Fig. 6 Fracture morphologies of joints with Ni interlayer: (a)
Fracture; (b) Larger version of zone R; (c) Larger version of

zone S
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Fig. 7 All resistance of spot welding joint with Ni interlayer
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Micro-resistance spot welding of Ni interlayer of QBe, sheets

MAO Jin-rong', HUANG Yong-de', FU Qiang', ZHANG Cheng-cong”, HE Peng’

(1. National Defense Key Disciplines Laboratory of Light Alloy Processing Science and Technology,
Nanchang Hangkong University, Nanchang 330063, China;
2. Process Department, Shanghai Space flight Manufacture (Group) Co., Ltd., Shanghai 200245, China;
3. State Key Laboratory of Advanced Welding and Joining, Harbin Institute of Technology, Harbin 150001, China)

Abstract: In order to improve the micro-resistance spot welding (MRSW) joint performance, two beryllium bronze
sheets with thickness of 0.1 mm were welded with 0.05 mm-thick pure nickel foil as interlayer. The effects of interlayer
on joint properties were investigated by the comparison of joints welded with or without Ni interlayer. The results show
that the larger size of nuggets welding with Ni interlayer is observed, correspondingly, the shearing force increases by
79.2%. The ductile fracture is shown at faying surface. The cross section morphology of typical MRSW joint with Ni
interlayer is characterized as fine cellular crystal in HAZ and equiaxed crystal in the centre or bottom area of joint. When
welding with nickel interlayer, the joint is comprised of the fusion welding at center and brazing at peripheral region. As
result, the bounding mechanism is changed. Further, the analysis results of thermal generation during MRSW show that
Ni interlayer bring forth the contact resistance between Ni foil and beryllium bronze sheet and the bulk resistance of Ni
foil which results in the increased resistance participated in whole heat generation. The improved MRSW joint
performance results from the increased heat generation and enlarged brazing bonding area.

Key words: beryllium bronze; Ni interlayer; micro-resistance spot welding; mechanical property; mechanism
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