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Fig. 1 Aluminium bronze casting
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Table 2 Chemical composition of the aluminium bronze casting Wg /%
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Fig. 2 Testing diagram of the ultrasonic testability
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Table 3 Testing results for different types of the ultrasonic
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Fig. 3 Typical signal of the ultrasonic testing
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Table 4 Parameters of the radiographic testing
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Table 5 Defects characterizing and grading of the
radiographic testing
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Fig. 5 Indications results of the penetrant testing
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Table 6 Parameters of the penetrant testing
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Fig. 6 Typical back—wall echo for the ultrasonic testing of the castings
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Experimental Study on Non-Destructive Testing of Aluminum Bronze

Castings

SANG Jin—-peng, GAO Li, WAN Sheng-yun, ZHANG Wen-xian
(CRRC Qishuyan Research Institute Co., Ltd., Changzhou 213011, Jiangsu, China)

Abstract:

The effects of ultrasonic testing, radiographic testing and penetrant testing on aluminum bronze materials were
discussed with experiments in this paper. According to rough calculation, the acoustic attenuation coefficient
of ZCuAlI10Fe3 reached at least 0.165 dB/mm, the actual signal-noise-ratio was relatively low, and only the
wide range of volumetric defects was detected with the remarkable attenuation of back wall echo amplitude.
Sand inclusion, dross inclusion, porosity and other types of indications were difficult to detect. The porosity,
sand inclusion, dross inclusion and shrinkage of aluminum bronze castings were detected by radiographic
testing with relatively high sensitivity. Penetrant testing was used to detect the surface non-linear indications
of aluminum bronze castings, such as shrinkage, porosity, etc, there is no difficulty in evaluating curtain types
of the copper alloy castings as described in EN 1371-1 and EN 1982. Technical reference can be provided for
non-destructive testing of the aluminum bronze products through experimental study in this paper.
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