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Ultrasonic Testing Technology of Aluminum Alloy Oxide Inclusions

ZHOU Shuangfeng LI Dahai XU Lixia GAO Jing WAN Lei
(Beijing Spacecrafts, Beijing 100094 )

Abstract  For the problem of detecting oxide inclusion defects in aluminum alloy for spacecraft, the
experimental research on ultrasonic detection technology was carried out. An oxide inclusion defect simulation
method of aluminum alloy based on interference fit and rapid oxidation principle was used to simulate oxide defects,
and the microstructure and composition of defects were analyzed. Analysis results verify the fabrication effectiveness
of oxide inclusion defects. Test results show that the mechanical C—scan can distinguish defects under @1.2 mm
effectively. For inclusion defects of about 1.2 mm equivalent, the detection effect is better than manual scanning in
terms of intuition, coupling stability and repeatability. The method has been applied to the detection of oxide
inclusions in spacecraft aluminum alloy products with good results.
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Fig. 1  Aluminum alloy oxide film defects
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Fig.2 The diagram of the oxide inclusions specimen
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Tab.1 The oxygen content of the specimen %
e
jEv i
[ E=N4 ek ekl

1 2.17 57.93 23.37

2 1.42 54.17 22.37

3 3.11 55.81 24.25
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Fig. 3 Oxide inclusion specimen
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Tab.2 Equivalent of defects under different detection parameters dB
K1 2 W3
R 24
il WAL sERAd  miRE WAL BimEf SRSk mREi BiAl
2.5 MHz #fji 17.5 16.5 17.5 14.5 11 12.5 10 10 1.5
5 MHz il 15.5 15 15 135 12.5 13.5 10 13.5 12.5
10 MHz £ fiih 14.5 13 14.5 12 11 12.5 8.5 11 10.5
10 MHz /K37 3R £ 7.4 6.9 5.3 4.3 3.7 5.8 1.9 5 4.8
15 MHz /Ki2 H £ 7.5 7.8 5 35 3.6 6.2 1.1 6.4 5.2
25 MHz /KiZ K £ 5.5 55 1.9 2.1 1.3 2.5 -1.4 4 2.9
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Fig. 4 The discreteness of ultrasonic testing for the oxide inclusion

defects
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Fig. 5 Results of the C scan of the ultrasonic testing
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Fig. 6 The macro—spectrum of four defects
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Fig. 7 The microstructure of the aluminum alloy oxide film defects
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Tab.4 The result of EDS spectrum analysis % ZEAM L UL 35 4 AR 28 BLTT L T A A
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1.81 7.40 89.94 0.32 0.54 3 .Q-E'i%
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