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Study on Internal Decomposition Gas Detection of the Soft
Container Using the Non-contact Acoustic Inspection Method
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As an inspection method of the gas generated by decomposition within the soft container, the quality
judgment in the vibration sound analysis for which the metallic can container used the electromagnetic
pulse method is carried out. On the other hand, since a paper container, a plastic container, etc. did not
have magnetism in the case of a soft container, by an electromagnetic pulse method, a vibration could not
be given and a inspection was not completed. However, if the acoustic irradiation induced vibration is
used, even if it is a soft container without magnetism, it is possible to make it vibrate easily. For the
reason, the non-contact acoustic inspection which combined the acoustic irradiation induced vibration and
the laser Doppler vibrometer is effective. By measuring the vibrational energy of a soft container, study
was carried out about whether the inspection of the gas generated inside the soft container is possible.
Since the difference in the vibrational energy according to the quantity of gas inside a soft container was
detected from the result of the experiment using a test piece, an early detection of gas generating by the
decomposition inside the soft container by the non-contact acoustic inspection method is possible.
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Fig.3 Paper container.
(a)Overall view of paper container.
(b)Paper container top.
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Fig.5 Vibration velocity spectrum example
of paper container (internal gas
volume is 2.0 ml).
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Fig.7 Distribution diagram of vibration
energy of good products
(internal gas volume 0 ml).
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Fig.8 Vibration energy distribution map
of defective products.
(a) Internal gas volume 0.5 ml.
(b) Internal gas volume 2.0 ml.
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Fig.9 Tilt inspection on top of paper container.
(a) A photograph of a paper container (b)
upper surface inclined state.
(b) Inspection setup diagram.
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(c)

Fig.10 Measurement result of top surface
tilt of paper container.

(a) Internal gas volume 0 ml @
(good product).

(b) Internal gas volume 0.5 ml
(defective product).

(¢) Internal gas volume 2.0 ml
(defective product).
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Fig.11 Vibration energy characteristics
when tilted to paper overlapping
part of top of paper container.
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Fig.12 Vibration and energy characteristics
of aluminum part when tilted to
aluminum top part (straw insertion
port) on paper container.
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Fig.13 Tilt inspection on side of paper
container.

(a) A photograph of the tilted state
of the paper container and
the measurement points.

(b) Inspection setup diagram.
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Fig.14 Measurement result of side
surface tilt of paper container.
(a)(b)(c) Internal gas volume 0 ml
(good products).

(d) Internal gas volume 0.5 ml
(defective product).
(e) Internal gas volume 2.0 ml

(defective product).
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Fig.15 Vibration energy characteristics
of paper part when tilted to
side part of paper container.
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Table 1 Vibration energy characteristics
of measuring points of each part
when paper container is tilted.

Vibration energy (m/s)?
() = Magnification value
with good product
Top part Side part
Aluminum
Products paper part
overlap
part (straw paper part
insertion
port)
Three
Good
products 6.4~7.6 3.6~7.6 1.1~1.3
0 ml
Defective
product 29.5 R 9.8
(4) (8)
0.5 ml
Defective
product 80.9 405.1 116.2
(11) (53) (89)
2.0 ml
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