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Failure analysis
Counterexpertise orM105 studs failure from servomotor

cap-cylinder flange (hydroelectric power plant)

Xavier Degive
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A Studs from servomotol

cap-cylinder flange : o =

T 18/28 broken studs
T 4/28 cracked studs
T 6/28 uncracked studs

A Tempered martensitic steel
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A Poor condition of failed stud
and respective nuts
I Oxidation
i Oill and grease
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MeEnetic Particles testing § 2 cracker) Stues
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Uncracked studs inspected
by magnetic particles test

Studs #16 and 20 cracked
(15t thread)

Crack emerging on :
A #16 : 2/3 of contour
A #20 : 1/3 of contour
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1/3 contour cracked
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Ultrasenic testing s Craek clepi
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Recurientifractographicifeatiizes

A Two zones with distinct macro
fractographic features

I Lines/ratchets in propagation planes
normal to loading

C multiple cracks

I Very rough zone spreading from
edge to center

C fast fracture (overload)
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Microfractography (SEM)‘E{._:'.,‘T‘."’ 3

Systematic subdivision 0 &
propagation zone into : |
Abrittle fracture zone (A):

A (partial) ductile fracture
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