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Table 1 Chemical component of QBe2.5 and 20% steel (mass

fraction, %)

QBe2.5 20" steel
Al Si<0.15 C<0.18 $<0.023
Be=2.3-2.6 Ni=0.2-0.5 Si<0.23 Fe Bal
Fe<<0.15 Cu Bal P<<0.021
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Fig.1 Welding pulse waveform
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Fig.2 Schematic diagram of shape and size (Unit: mm)
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Fig. 3 Cutting position of welding spot
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Fig. 4 Cross-section morphologies of joints with different process parameters: (a) 17.6 W, 8.0 ms; (b) 20 W, 8.0 ms; (c) 22.4 W, 8.0
ms; (d) 20 W, 5 ms; (e) 20 W, 7.0 ms; () 20 W, 9.0 ms
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Fig. 5 Relationship between process parameters and tensile shear force, weld penetration and weld width: (a) 73=8.0 ms; (b) Pg=

20 W
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Fig. 6 Microstructures of different zones in spot weld: (a) Cross section morphology and partitions of welded joint; (b) Zone 4; (c)

Zone B; (d) Zone C
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Fig.7 Binary phase diagram of Cu-Fe!'®!
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Table 2 Content of Cu and Fe in welding joint

Mole fraction/%
Element
a b c d e
Cu 48.09 57.00 7534 5280 53.57
Fe 51.91 43.00 2466 4720 46.43
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Fig. 8 Mathematical model of spot welding joint
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Performance analysis of laser spot welded joint of
QBe2.5 beryllium bronze and 20" steel dissimilar materials

XIONG Jian, HUANG Yong-de, LI Lei, SUN Song-wei, HAO Kun

(National Defense Key Disciplines Laboratory of Light Alloy Processing Science and Technology,

Nanchang Hangkong University, Nanchang 330063, China)

Abstract: The laser spot welding of ultra-thin QBe2.5 beryllium bronze and 20" steel dissimilar materials was realized

using low power pulse laser, the influence of parameters on weld formation, mechanical properties and element content of

QBe2.5/20 steel spot welding joints as well as its microstructure were analyzed. The results show that, with the increase

of welding power and pulse width, the weld depth and width gradually increase, and the weld sag is more serious. When

the pulse power is 20 W and the pulse width is 8.0 ms, the tensile shear of the joint can reach 98.36 N. The joint is mainly

composed of a mixture of ¢ phase rich in Cu and a phase rich in Fe, however, the proportion of Fe in the weld is

positively correlated with the depth of the weld, while the proportion of Cu is inversely correlated with the depth of the

concave. Welding power and pulse width mainly change joint performance by changing weld penetration and sag depth.

Key words: dissimilar materials; laser spot welding; microstructure; joint performance
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