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Evaluation of the Mounting Condition of Engine Gaskets Using Acoustic Emission

Technique

Kazuki TADA*, Hironobu YUKI* *, Masato YAKUSHIJT* * * and Hiroshi NAKAJIMA* * * *

Abstract

The Effects of the clamping force of the bolts of engine gaskets on acoustic emission (AE) signals caused by gas leaks from a cylinder
were investigated in order to evaluate the gasket mounting condition. Leaks were caused by increasing the pressure of nitrogen gas
injected into the cylinder. A proportional relationship was shown between the clamping force and the threshold pressure, the critical
pressure for increasing the average signal level (ASL) of AE due to a leak, so that the clamping force could be evaluated based on
AE monitoring. The threshold pressure was revealed to depend on the clamping force by application of a pre-clamping force on the
gasket, while that indicates nearly a constant value for the gasket was shown without pre-clamping. It was also found that the increase
ratio of ASL becomes larger by applying the pre-clamping force, and the coefficient of the relationship between the clamping force
and the threshold pressure increases when using the gasket to apply the pre-clamping force. Therefore, the sealability of gaskets can
be evaluated quantitatively by determining the coefficient of the proportional relationship.
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Fig.1 Overview of the engine head block used for the experiments
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Fig.2 Schematics of the experimental setup

Fig.3 AE sensor attached on the gasket
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Fig.4 Location of the bolts mounting the gasket and the AE sensors
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Table 1 Clamping force of each bolt

Clamping force (kN)

Bolt

Set 1 Set 2 Set 3
#1 28.6 33.5 40.5
#2 29.5 335 39.7
#3 29.7 34.8 40.8
#4 29.2 35.0 39.9
#5 28.6 33.5 39.9
#6 29.3 34.5 40.9

(Average) 29 34 40
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Fig.5 An example of the AE waveforms associated with leaks
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Fig.6 Relationship between the inner pressure of the cylinder and
the average signal level (ASL) of AE in the case of varying the
clamping force
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Fig.7 Relationship between the clamping force of the bolt and the
threshold pressure
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Fig.8 Relationship between the clamping forces of all bolts around
the cylinder and the threshold pressure
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(b) After applying the pre-clamping force

Fig.9 Relationship between the inner pressure of the cylinder and

the average signal level (ASL) of AE
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Table 2 Relationship between the clamping force of the bolt and
the increase of ASL

Clamping force (kN) 19.6 245 29.4
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Fig.10 Effects of the pre-clamping force on the relationship
between the clamping force of the bolt and the threshold pressure
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