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Fig. 1 Schematic diagram of the ultrasonic action stage
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Table 1 Welding parameters
75 SREERLTE /A A AIRIE A/um

UB-1,UA-1,UAlI-1 55 10.1
UB-2,UA-2, UAII-2 60 10.1
UB-3,UA-3, UAIL-3 65 10.1
UB-4,UA-4, UAIl-4 70 10.1
UB-5,UA-5, UAII-5 60 3.4
UB-6,UA-6, UAII-6 60 7.1
UB-7,UA-7, UAIL-7 60 13
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Fig. 2 Effect of ultrasonic action after arc quenching on
weld grain structure;(a) without ultrasonic vib-
ration; (b) with ultrasonic vibration; (c) enlarged
Fig. 2b
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Fig. 3 Effect of ultrasonic action during whole welding
process on weld grain structure; (a) cross section
of weld; (b) enlarged Fig. 3a
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Fig. 4 Average grain size of equiaxed grain with
different ultrasonic action stages. (a) effect of
ultrasonic input amplitude; (b) effect of welding
current
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Fig. 5 Grain characteristic with periodical ultrasonic
action stages. (a) fixed position welding; (b) mob-
ile welding
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Fig. 6 Grain characteristic with different ultrasonic action
time. (@) 1s;(b)3s
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Fig. 7 Influence diagram of the relationship between the
ultrasonic assisted grain nucleation and the

ultrasonic assisted dendrite fragmentation
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