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Leak Isolation Self-Repairing Tape for a Water Storage Vessel and Piping Against Holes
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A new type taping for a water storage vessel or piping is presented, in which water leakage is
isolated automatically by its self-repairing mechanism against holes. The self-repairing unit (sealant
layer) is consisting of three pieces of net with polymer particles inside lattices. Polymer particles,
which expand their volume with water, is used for having self-repairing forces. In ordinary tapes,
water leaks along the boundary between the tape and the vessel. In order to retain the leak isolation
force, this article first discusses a method for making the sealant tape, then develops a method for
fixing the sealant to the vessel. The portion of water leakage can be checked on this tape, and the

method of detecting the hole or crack portion of the vessel is also presented by using the tape.
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Sealant layer

Fig.1 Pressure vessel with a sealant tape
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Wall of the vessel

Fig.3 Cross section of a vessel
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Fig.3a Surface net

Fig.3b Middle net
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Fig.4a Process 1 of making a sealant



IEXEE:

Fig.4g Sealarﬁ;;be with a clear tape
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Fig.4c Procedure 3 of making sealant

Fig.4e Procedure 5 of making sealant
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Table.1 Notations and experimental conditions

Notation Experimental condition

TC1 Transferences tape only

TC2 Transferences tape with completely banded string.
TG1 Cloth tape only

TG2 Cloth tape with completely banded string
TB1 Butyl rubber tape only (thickness=1mm)
TB2 Butyl rubber tape with completely banded string
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Fig.6 Sealing pressure for various ordinary tapes
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Fig.7 Banding by the string around the sealant
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Table.2 Notations and experimental conditions

Experimental condition

Cr | Sealant tape without net with completely banded string
C1 | Present tape with completely banded string

C2 | Present tape with 5mm-interval banded string

C3 | Present tape with 10mm-interval banded string

C4 | Present tape banded by transferences tape only

C5 | Present tape only
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Fig.8 Sealing pressure for the tape using the polymer sealant
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Fig.9 Color change of the water leak portions
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