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Table 1 Chemical composition of QBe, base metal (mass
fraction, %)
Be Ni Fe Al Si Cu
2.0 0.4 0.048 0.028 0.025 Bal.

Impurities

<0.15

PRSI T RS2 25 mm X 5 mm X 0.1 mm, &
bR Smm, WK 1R,

- [10.1

Bl 1 BRI R

Fig.1 Schematic diagram of shape and size (Unit: mm)
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Fig. 2 Microstructures of joint of QBe; at solid solution state:
(a) HAZ; (b) Nugget center; (c) Nugget at bottom of welding

joint
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Fig. 3 Microstructures of joint of QBe, at aging state: (a)
HAZ; (b) Nugget center; (c) Nugget at bottom of welding joint
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Fig. 4 Relationship between tensile shear force and welding

current of joint of Qbe, at solid solution sate (a) and aging

state (b)
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Fig. 5 Relationship between tensile shear force and electrode
force of joint of QBe, at solid solution state (a) and aging

state (b)
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Fig. 6 Surface microhardness distribution of base metal of

QBe; at solid solution state and aging state
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Effect of heat treatment before welding on properties of
micro-resistance spot welded joints of QBe,

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

(1. School of Aeronautical Manufacturing Engineering, Nanchang Hangkong University, Nanchang 330063, China;
2. Shanghai Spaceflight Manufacture (Group) Co., Ltd., Shanghai 200245, China;
3. State Key Laboratory of Advanced Welding and Joining, Harbin Institute of Technology, Harbin 150001, China)

Abstract: The beryllium bronze sheets with thickness of 0.1 mm at solid solution state and aging state were welded
successfully by the micro-resistance spot method. The effects of heat treatment before welding on the microstructure,
mechanical properties of the lap joints were researched. The results show that after heat treatment, the mechanical
performances of the joints produced at aging state are obviously superior to those at solid solution state. The average
tensile shear force of the joints made by beryllium bronze at solid solution state is 60.54 N. And the nugget zone is
characterized by fine cellular crystals, equiaxial dendrite and dendritic columnar crystals. However, the average value of
the joints produced with aging state reaches to 137.28 N. The nugget consists of cellular crystal and the fine equiaxed
grains. At the same process parameters, the heat input of beryllium bronze joints with aging state is about 1.73 times
higher than that at solid solution state.

Key words: beryllium bronze; heat treatment before welding; micro-resistance spot welding; mechanical property;

microstructure
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