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Tablel Young’s Modulus of SMA

Young's Modulus (GPa)
SMA (20°C ; Martensite) 43.8
SMA (80°C ; Austenite) 88.4
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Fig.1 CFRP Pressure Vessel Wound with SMA Wire
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Relationship between Pressure Strength and Laminate Configuration
of the CFRP Pressure Vessel Reinforced with SMA
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Fig.3 Relation of Internal Pressure to Hoop Strain
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Fig.4 Relation of Burst Pressure to Time

Table2 B.P. of CFRP Pressure Vessels Reinforced with  SMA

Compressive Strain (%) Burst Pressure (MPa)
0.5 102.3
2 98.94
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Fig.6 Specimen after Burst (Compressive Strain 2%)
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Table3 Material Properties

Aluminum Liner | Young's Modulus (GPa) | 68.6
Poisson's Ratio 0.3
CFRP Modulus of Elasticity
Longitudinal (GPa) 125
Transverse (GPa) 7.8
Shear (GPa) 4.4
Poisson's Ratio
Longitudinal 0.345
Transverse 0.0196
GFRP Modulus of Elasticity
Longitudinal (GPa) 45.1
Transverse (GPa) 12.7
Shear (GPa) 4.71
Poisson's Ratio
Longitudinal 0.26
Transverse 0.0732
SMA Wire Young's Modulus (GPa) | 88.35
Poisson's Ratio 0.3
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Fig.7 Comparison of FEM and Experimental Value
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Table4 Comparison of FEM and Experiment

Burst Pressure of Exp. (MPa) | Burst Pressure of FEM (MPa)
Virgin 81.54 805
SMA 0.5% 1023 P2
SMA 2% RHA 102.8
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Fig.8 Stress Distribution by Internal Pressure Change (Virgin)
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Fig.9 Stress Distribution by Internal Pressure Change (SMA0.5%)
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Fig.10 Stress Distribution by Internal Pressure Change (SMA2%)
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Fig.12 FEM Result
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