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—Development of Leak-Free Vessels against Holes and Cracks —
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This paper proposes a method for obtaining the vessel, such that no fluid is
leaked when holes or cracks occur, because the broken part is repaired auto-
matically by its self-repairing mechanism. The self-repairing unit  (sealant layer)
is consisting of two rubber sheets with quilting processed. Polymer particles,
which expand their volume in contact with water, produce the force for selfrepairing.
This article first discusses a method for making the vessel, then the method is
applied to a tire with large inside pressure.
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Fig.1 Principle of self repairing
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Fig.2 Geometry of the self repairing vessel
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Fig.4 Absorbed water weight versus time
when our method is used
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Fig.5 Experimental apparatus

M TR OB 440wt % TIEET 28| XA TH S
Whielr, /T E->TLEoTwb, —F., 588wt%
~725wt% Tld, SHRERIERICET (1% Eh
DIETARLNEDS, ZHIIET 25| P 7-BRRIICTR
N7z LIGERTAEBbNhb, ZOBRECHBEL.
ZZRRBUIAON Doz TRODRERL Y, B
WED6OWt% L ETHIUEL, FEilE %D (725wt
%) ICANTHET RN ZBRLSL, ZREhD v
CEDDD B, AIHEROERTIEIY, TkK) < —%H
ET H7OICHEERZR)<—IRBALTBEY., B

WIIBEH OB L ORI S EL 570, BEEED
ZITNERVEIRTIE R, ZLARTEB ERRTL
9 EHIADSH 5 7205, REBRTIIZNAR SN\,
Thbb, RERTIE, R)v—ICEEXZRBALT
WRWZ RS, KR <=+ BE T X727
BHERbNG,

58.8% 67.4% 72|.5%

06 T T J T T T 4y T

R
_. 04} T_
cf 53.3%
2 03} -
o L |
2 0ol 44% A
@ L
o

01k -

D ! . L s 1 .
0 1 2 3 4 5
Time [h]

Fig.6 Pressures versus time for various weights
of water diluted antifreezing liquid
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Fig.7 Pressure versus time when nails break
the sealant

(a) Figure before extension

(b) Figure after extension
Fig.8 Shape of sawing for the sealant
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Fig.9 Pressure versus time for the sealant made
by the present method
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Fig.10 (b) Cross section of the present tire
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