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Abstract - This research seeks to evaluate damage on type Il gas cylinder by an acoustic emission test when
executing 20000 cycles fatigue test and thereafter burst test. Used gas cylinders in the experimental are three
types as follows; one is sound cylinder, others are cylinders which contain longitudinal and transverse artificial
defect. The size of artificial defect is a depth of 3 mm, width of 3 mm and length of 50 mm. In the case of the
cylinder which artificial defect, unlike the expectation that it will burst in low pressure, the burst pressure of the
cylinder did not differ much according to whether or not there were defects. However, when there was longi-
tudinal defect, the location of burst was near the location of defect. This leads to the effect in which the thick-
ness of the composite material becomes thinner according to the length of the longitudinal defect and this is
judged to have an effect on the location of initiation and growth of crack in the liner. Also, for the acoustic emis-
sion signal, when there is longitudinal defect, the ratio of an event occurring at defect position among overall
hits is more than 50 %, and the source location also accords very precisely with defect position.
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Table 1. Chemical composition of fuel tank

C Mn Si P S Cr Mo
Max | 038 | 1.00 | 0.40 0';)1 0'81 120 | 0.40
Min | 025 | 040 | 0.10 0.80 | 0.15
P+S =0.020
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Fig. 1. The shape and dimension of fuel tank.
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Fig. 2. Schematic diagram of artificial defect.
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Fig. 3. Schematic diagram of experimental setup. raneverse c 605 Jocation
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Fig. 4. Load sequence during fatigue and fracture
test.
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Fig. 5. The position of artificial defect: a) longi-
tudinal, b) transverse and final fracture.

32. I ZAET SEFEUEAE
Fig. 6= 871 A, C, E°ll thste] 9 2Ad&<tk &
EAY H A5 5 BAS Holtk JAFETE
717} 247871 B3| *JW* o2 A5 f7 %oy
I 37e] AFe B §7] CoF 8] Ex HHE3lS
7V BNVEFE QS5 aske A Holet
13 87] Ax 4,000 3l A a3tz 8000,
12000 3]ollA thAl F7FstAT aste ASS
Bl
z71e) A5 7 B2 AL 87U e
2 ofgh BofolAe] 71 Fdo A, A3 A4
o] 931 o]T N7 Fdo] A AZAL Yo
ek 52 A AUAE S8 E 7] W7 8
AR e AF oz FIEH AE 5 i
st} 871 A 22 3 A A9 A A
A(FEe Be o7 Hall dag g4doly
A7t & &7)d Hlsf FiFoRE A7] wio|
8000%] % 120003 I ZA[F o)A th2 &-7]ol| ul3|
A% 71 gom 160003] o] = ok FEo A
4 9 ARE A gAY F32o] Fasty]
2ol A% $7} AT Aoz AdHn) o9 2
2 gL AEolA AFS AXMY BIATANA F
R3] 2r|EdoA AE o 22 S =T ST
3t ol A= &£4o] Ul olF S4=T A
=IRSECR= 7 =)
Fig. 72 87] A, Cell st I ZAFF¢ A&

@ o WIESE UEhT, o MED BExe) A2
SLE UBE o 8o &7 SEEE WA
Qo) 9AF AN BAY 5 JehiE Ao

- 21 -

1000

—=— longitudinal defect|
& - transverse defect
-k - sound

750

500

250 4,

no. of hits per sensor

— T - T T
0 4000 8000 12000 16000 20000
cycle

Fig. 6. The number of hits per channel during
fatigue test for artificial defect(A,C) and
sound(E) fuel tank.
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Fig. 7. The number of events during fatigue test
for artificial defect(A,C) fuel tank.
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Fig. 8. The raio of events / hits per channel dur-
ing fatigue test for artificial defect(A,C)
fuel tank.
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Fig. 10. source location confirm.
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Fig. 11. The result of source location with cycle
for longitudinal defect: a) 0, b) 4000,
¢) 8000, d) 12000, e) 16000, f) 20000
cycle.
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Fig. 12. longitudinal defect and matrix crack after
20000 cycle fatigue test.
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