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Aim of the paper:

- Analytical model for the Leakage pressure
(fracture mechanics)

Validations:
- FE validation

- Experimental full scale
- Experimental small scale
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Leakage
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Flange open front as a partially open crack
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Weight functions

"Nominal”
stress distribution Weight function
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Application to the flange geometry

o, (X)="?
h(x,L)="

|_eakage condition:
K=0, L,=L

[ o, (0h(x,Lydx =0
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Nominal stress components

o,(X) =0o,,(X)+ (Internal pressure)
o.s(X) (Boltpreload)
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Approximations

Planescheme
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Internal pressure nominal stress (tensile)
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Bolt preload nominal stress (compressive)

Linear distribution

Bolt pressure
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Half space crack weight function . =112150, V72

K,=0.68200,V7a
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Leakage pressure model
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FE validation
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FE validation
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Experimental full scale validation
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Experimental small scale validation
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Small scale validation

Preliminary results

Test Bolt Leakage* L eakage | Percentage
preload pressure pressure | difference
[ KN ] experimental model
[ bar ] [ bar ]
1 30.7 63 59 6 %
2 20.2 41 41 <1%
3 20.1 43 41 6 %
4 20.4 41 41 <1%
5 30.5 57 61 7%

* Leakage rate > 15x10-3 g/sec
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Design guidelines
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Conclusions

| eakage pressure analytical model
 Partially open crack, zero stress intensity factor
e Open front position validation with FE model

« Complete validation of the predicted leakage pressure
through Full and Small scale tests

e Design tool to optimize the flange geometry and
maximize the Leakage pressure

22/22



