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Fig. 1 Schematic images of pulsed ultrasonic applying

vibration(a) and sampling position(b)
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Table 1 Main chemical composition of ZL205A alloy (mass

fraction, %)

Cu Mn B Ti

5.24 0.45 0.005-0.02 0.15-0.35

Zr \% Cd Al
0.05-0.2 0.05-0.3 0.15-0.25 Bal.

®2 kA TESH

Table 2 Pulsed ultrasonic technical parameters

Sample Pulsed ultrasonic Pulsed ultrasonic

Applying

No. power/W vibration time/s  frequency/Hz

1 0 0 0

2 600 120 1.67
3 1200 120 1.67
4 1800 120 1.67
5 1200 60 1.67
6 1200 180 1.67
7 1200 120 1.11
8 1200 120 3.33
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Fig.2 Microstructures of ZL205A alloy under different pulsed ultrasonic powers: (a) 0 W; (b) 600 W; (c) 1200 W; (d) 1800 W
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Fig. 3 Microstructures of ZL205A alloy

under different applying vibration time:
(a) 60 s; (b) 120 s; (c) 180 s
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Fig. 4 Microstructures of ZL205A

alloy under different pulsed ultrasonic

frequencies: (a) 1.11 Hz; (b) 1.67 Hz;

(c)3.33Hz
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Fig. 6 Composition curves of Cu element under different

pulsed ultrasonic processes
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Fig. 7 Effective distribution coefficient k. of Cu element

under different pulsed ultrasonic processes
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Effect of pulsed ultrasonic process on
microstructure and microsegregation of ZL.205A alloy

YAN Qing-song, LU Gang, WANG Qing, DUAN Yong-biao

(National Defence Key Disciplines Laboratory of Light Alloy Processing Science and Technology,
Nanchang Hangkong University, Nanchang 330063, China)

Abstract: The effect of pulsed ultrasonic process on the microstructure and microsegregation of ZL205A alloy was
studied systemically through testing and analyzing the microstructure and Cu element content under different pulsed
ultrasonic powers, applying vibration time and pulsed ultrasonic frequency. The results indicate that the pulse ultrasonic
process has significant effects on the microstructure and microsegregation of ZL205A alloy. With the increase of pulsed
ultrasonic power, applying vibration time and pulsed ultrasonic frequency, the microstructures of ZL205A alloy become
more and more fine and round, however, with further increasing, the microstructure turns rough and irregular. The
optimal pulse ultrasonic process is pulsed ultrasonic power of 1200 W, applying vibration time of 120 s and pulsed
ultrasonic frequency of 1.67 Hz. Meanwhile, the pulsed ultrasonic process has changed the distribution curve of Cu
element in (Al), and the effective distribution coefficient k. of Cu element is improved within a certain range, especially,
the effects of the pulsed ultrasonic power and applying vibration time are significant, which change the behavior of Cu
element solute redistribution in the process of solidification and improve the microsegregation of ZL205A alloy.

Key words: pulsed ultrasound; ZL.205A alloy; microstructure; microsegregation
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