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Abstract

The test fractures of 30CrMnSiA self-locking nut were inspected by the macro-observation, scan-
ning electronic microscope (SEM) observation and energy spectrum analysis. Then, an overall
analysis by synthesis method was conducted in combination with process tests. Finally, the results
show that: the root cause for test fractures is liquid-metal embrittlement which may be occured
when the zinc-plated nut fitted with a cadmium-plated test bolt is loaded and heated to test lock-
ing properties at 300°C, and similar test fractures on the nut can be avoided effectively by mating
with a zinc-plated test bolt.
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Figure 1. Macro-morphology of the test fracture
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Figure 3. Energy spectrum of fracture which red arrow mark in Figure 1(b)
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Table 1. The componet anysis of artifical and testing fractures
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Figure 4. Cd-Zn binary phase diagram
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Table 2. The performance test with loading and heating on the self-locking nuts and bolts with different surface
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