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Abstract

Aiming at the fracture of countersunk head rivet of engine back thrust door after the test of aircraft
engine operating condition, through macroscopic and microcosmic inspection of fracture, energy
spectrum analysis, metallographic inspection and torque test of fractured rivet, combined with the
use of rivet system fault analysis, it is determined that the fracture property of countersunk head
rivet of engine back thrust door is cadmium brittle fracture. The reason for cadmium brittle frac-
ture of rivet is that the back pushing door exceeds the normal operating temperature in the test of
aircraft engine operating condition, which makes cadmium penetrate into the rivet matrix. Com-
bined with the analysis results, the suggestions are provided for the maintenance and use of en-
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gine backsliding door to prevent similar failures from happening again.
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Figure 1. Reverse the drop site of the door rivet
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Figure 2. Rivets come off and paint is bulging
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Figure 3. Failure rivet head
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Figure 4. Rivet rod break
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Figure 5. Comparison of normal rivets and rivet remains
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Figure 6. Macromorphology of rivet head
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Figure 7.Morphology along the crystal fracture
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Figure 8. Crystal surface external residue
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Figure 9. Abnormal pattern of crystal interface
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Figure 10. The part of the energy spectrum that can be detected
B 10. BEIEAMERL

Table 1. Fracture energy spectrum analysis results (wt%)
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A - 5.55 87.65 6.80

HERE 2 - - - 100.00

T 3 - - 91.61 8.39

W 4 9.65 - 10.62 79.73
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Figure 11. Rivet crack characteristics
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Figure 12. Matrix cordite organization
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Table 2. Riveting torque test results in different areas of thrust reversed door
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