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Table 2 Characteristic sizes of deposited metals
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Fig. 2 Images showing top view and cross-section view of

deposited metals
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Fig. 4 Microstructure of deposited material via UFP arc

(a) FHFHOCAR)R (b) i (c) TAFREFFIX

(d) T I i (e) HUIIAIX. (52 4T ) (F) AL (RS TILE )
KI5 B LI B R O Y

Fig. 5 Microstructure of deposited material via direct current arc
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Fig. 6 SEM and EDS characterization results of typical cellular structure
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Interfacial Microstructure of Pulsed-Arc Deposited Invar Alloy

Zeng Caiyou', Yu Jielin', Zhang Shiwei?>, Wan Xiaohui?, Qi Bojin', Cong Baogiang'
1. Beihang University, Beijing 100191, China

2. Aeronautical Key Laboratory for Welding and Joining Technologies, AVIC Manufacturing Technology Institute,
Beijing 100024, China

Abstract: In order to improve the repair and remanufacturing quality of Invar alloy mold for aviation composites, this
paper studies the effects of ultrasonic-pulsed arc and ordinary direct-current arc on the interfacial microstructure
evolution behavior of Invar alloy arc deposited metal. The results show that by introducing ultrasonic pulse current, the
fusion penetration equivalent to that of conventional direct-current arc can be obtained under the condition of lower
heat input. The remelted filler metal is mainly composed of columnar dendrites, and the remelted base metal area is
mainly composed of cellular crystals. Compared with direct-current arc, ultrasonic pulse arc can block the columnar
growth of cellular crystals and obtain short rod cellular crystals. A large number of intergranular micron-scale thermal
cracks are observed in the remelting metal zone by direct-current arc, and the ultrasonic pulse arc can effectively
suppress thermal crack defects.
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