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Failure Analysis for Brittle Fragile Fracture of 1Cr11Ni2W2MoV Stainless Steel Bolt
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Abstract:In order to solve the problem of fracture failure of 1Cr11Ni2W2MoV stainless steel bolts during aeroengine assembly , exami-
nation of the failed parts and quality investigation of lot production process were carried out according to the general failure analysis proce-
dure, including fracture surface macro and SEM examination, comparison of the heat treatment process parameters with parameters from
material standards and implemented heat treatment standards, and verification tests of different tempering temperatures and cooling rates
for the suspicious temper embrittlement problem. The results show that the fracture surface is mainly composed of stretch zone and final
fast overload, the fracture characteristics are intergranular & quasi cleavage, and the failure mode is quick overlord brittle fracture. The
reason for the brittleness is that the tempering temperature 640 °C is in the type I temper brittleness region. Rapid cooling after tempering
relieves brittleness but does not eliminate it. Avoiding temper embrittlement is the approach to fundamentally solve the problem, so it is re-
quired that bolt parts should avoid the brittleness region when choosing tempering temperature , and pass through the region quickly when
cooling.
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