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“Processing and Pressure Test of Filament Wound

Composite Pressure Vessels for Oxygen Tanks

B. S. Hwang”, B. H. Kim‘, B. S. Kim*, S. B. Pak’, M. K. Um’
ABSTRACT

A reseach was performed to develop composite pressure vessels in conjunction with design, fabrication, and
test. ~ Fiber pattern and angels were decided by CADFIL  software and they  were
[liner/15°/15°/90°/18°/90%21°%/21°/90°]. Fabrication of bottles were done by 5-axis filament winding machine.
During fabrication fiber optic sensors were embedded to measure the strain at points when internal pressure
was applied by water pump. Conventional strain gage instrumentation showed the stable test results. The test
results were compared to finite element analysis results and they were close each other in strain values. One
can see the successful design and fabrication of single boss composite vessels.
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Table 1 AR &7 a7AF

T 5 2TAY
62MPa (9,000psi)

Burst Pressure

Working Pre. 25MPa (3,626psi)
Weight <4,100g
Type One boss
W= FZ:Diameter: 160mm, Length: 398mm, Thick: 2.4t, Boss
35mm
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Table 2 AlAtE FAWS9] 2o

Wind | o | Fiber | Mandrel | . . | Laver Fiber | Banc| Circ-
No. = pitch Dia. c No. Wt. No. | uits
BHRTISA | 15.0 2.15 162 0.69 0.25 48.85 44| 58
150 | 429 | 16235 | 069 1 [19581 28| 115
BHRTIS | 900 | 503 | 16373 | 025 | s | 30266
BHRT90 | 18.0 | 429 | 16623 0.69 1 20049 | 19 | 112
BHRTig | 900 | 658 | 16761 | 0225 4 |[22272
210 | 429 | 16941 | 069 1 [20433] 31| 112
BHRT0 | 510 | 429 | 17079 | o069 | 05 [103.00] 17| s6
BHRT21 | 90.0 | 6.58 | 17148 | 0.225 4 | 227.87
BHRT2IA
BHRT90

Fig. 2 B&AE 4247 windingd9.
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ECL : External Cavity Laser
FC/APC : Fiber Connector/Angled Physical Contact

GPIB: General Purpose Interface Bus
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MPa®l & AELANAE W) FFoLNYS Ysta] LA
e 9 b 479 dudzdnd distd MHe ua
9 ES AAEY Table 30} VAT
Geo] AEAE AE 7 Uigdol AEE F9o] 9

For HAEste YL Yoz FLste S
W7y Hed, A 93 3de s wWdE=Ho e 90° 7
BEAE e Zxe 9elde) Hsho
e & 3ol AT HHUTd £8S 1246
MPa, 1247 MPa, 2|3 1275 MPao] ZA3t=1d), o] <8

2 A59 HAH4F AdABE 2451 MPaol] HFe <F
129] grolmg 283 ¢tdsittn & 4 ok

a3y §719 WHd Xl Qe ¢FulE Lz
of EAste AU F8Fo] 1071 MPagl F7|E A=
d o] e EFvE AR FERE 276 MPaRTh oF
398 Eoh uwhEbM 854 MPadl uigtel ojEle] Bya B
9 37 2A8l7] o)) dFuF o)}t FEH
DA =gt tgEr)g s 990 F Aow did
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Table 3 KIM019] 33¢H2)(85.4 MPa) & A =&

Wind No. Principal Stress
Liner 1071 MPa
BHRTI15A 1246 MPa
BHRTI15 570 MPa
BHRT90 1299 MPa
BHRTI8 548 MPa
BHRT90 1275 MPa
BHRT21 530 MPa
BHRT21A 528 MPa
BHRT90 1247 MPa

53 M RUM & Z3}
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800 peoldhe] FAAME Fig 107 22 HolEE dYx o
AE 71& 2EHQAIAAN & 5 gl #F AL
EA3AYE A3t 2y 800 peol Aol A 1L
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AR a#o] Y (grating)S 30 mmUBo R o]Folyd ¢HL
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Q(fiber optic sensor embedding)”|E, AFARS TA
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A &8 7S BAET
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Time(HH:MM:88)

Fig. 10 Fiber optic sensor data.
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