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Table 1 Parameter of Original Pressure Vessels

Volume/¢ 2.0 8.4
Total Length/mm 384.0 490.0
Clynder Part Length/mm 284.0 350.7
Diameter/mm 98.8 172.5
Clynder Part Thickness /mm 4.2 52
Test Pressure/MPa 32.7 245
Filling Pressure/MPa 19.6 14.7
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OO O

Fig.1  Strain Gages Position
Table2 Burst Pressure of CFRP Pressure Vessels

Pressure Vessels | Burst Pressure(MPa)
No SMA 81.54
Pitchl 98.94

Fig.2 Specimen after Burst (Pitchl)
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Table 3 Burst Pressure of CFRP Pressure Vessels

Pressure Vessels | Burst Pressure(MPa)
No SMA 52
Pitch1 &Pitch2(B) 51

Fig.3 Specimen after Burst (PitchlandPitch2(B))
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Fig.5 Relation of Internal Pressure to Hoop Strain at 4ch

Table 4 Burst Pressure of FEM (2.00)

Pressure Vessels

Burst Pressure of

FEM (MPa)
No SMA 80.5
Pitchl 102.8

Table 5 Burst Pressure of FEM (8.40)

Pressure Vessels

Burst Pressure of

FEM(MPa)
No SMA 50.7
Pitch1 &Pitch2(B) 59.42
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Fig.6 Comparison of FEM and Experimental Value

Table 6 Comparison of FEM and Experiment

Pressure Vessels Burst Pressure of Burst Pressure of
Exp(MPa) EEM(MPa)
No SMA 81.54 80.5
Pitchl 98.94 102.8
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Table 7 Comparison of FEM and Experiment

Burst Pressure of | Burst Pressure of
Exp(MPa) FEM(MPa)
No SMA 52 50.7
Pitich1 &Pitch2(B) 51 59.42
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Table 8 FEM Result for Optimum Winding Method of
SMA Wire

BP.(MPa)|  Failure Place

Rate of SMA|

Length

Increasing
Rate of B.P.

Pitchl 102.8 | Hoop Winding End 1.00 1.28
Pitch1&Pitch2 (A) (P1:P2=244:40)|  96.2 | Hoop Winding End 0.93 1.20
Pitch1&Pitch2 (A) (P1:P2=164:120)]  96.2 | Hoop Winding End 0.79 1.20
Pitch1&Pitch2 (A) (P1:P2=84:200)|  96.2 | Hoop Winding End 0.65 1.20
Pitch1&Pitch2 (B) (P1:P2=10:274) | 99.8 Cylinder Part 051 124
Pitch1&Pitch2 (B) (P1:P2=20:264) | 99.8 Cylinder Part 0.54 1.24
Pitch1&Pitch2 (B) (P1:P2=60:224) | 99.8 Cylinder Part 0.61 1.24

Pitch2 96.2 | Hoop Winding End 0.50 1.20

Pitch2&Pitch3 (P2:P3=40:244) 92.2 | Hoop Winding End 0.46 1.15
Pitch2&Pitch3 (P1:P2=120:164) 92.2 | Hoop Winding End 0.39 1.15
Pitch3 92.2 | Hoop Winding End 0.33 1.15
Pitch1&Pitch3 (P1:P3=20:264) 93.5 Cylinder Part 0.38 1.16
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B Pitchl
A Pitch2
] e piens
& X Pitchl &Pitch2(A)
£ 130 | 0 Pichl &Pitch2(B)
¢ O Pitchl &Pitch3 =
£
g 1.25 A Pitch2&Pitch3 % o
z ® Original
=
21.20
5 A
g o
s 115 *
£ 110 f
5
m
1.05
1.00
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

SMA Wire Length (m) / Cylinder Part Length (m)

Fig.11 FEM Result for Optimum Winding Method of
SMA Wire




