A=RVE/ NS |

HIKERIES £M#58(2K5 CFRP X AR DMERER LICEAT 5%

1. # §

FeampE, PRI T SRR L T AT
(Carbon Fiber Reinforced Plastics, CFRP) S+ ) 2 23138
1E, FEME RIRAT A BB B D RPEA S IEH ST 5.
B2, UI4E Tl ZEV(Zero Emission Vehicle) & A4 & L
ToRRERRE M B HLS S TR 58 S, B O IEREK R &
Rrdes 2 7 EMERE OV & DICR> TV D, K

BTHDKRBIIEFYE -0 O X NF—EEP/NE L,

HOMERE L L CORERETIHMEA 525121, £ oK
FBNAG TR T D2 RERH 5.

AWFFETIE, BEFFOD CFRP BT /)28 DR IZ 258
AL 0 NS e B A RO E S B - R FEIE & 42 (Shape
Memory Alloy, SMA)% il & L, WiZSreiRE Lk
TEAL, SMADOAREHESRZFIH LTc & Vi
MR & D CFRP ENREGOMRET) DA L& BH)
LT 2.

2. #BUE

21 CFRPHEENEIR  EBRIIM 7= CFRP YL
N L & FRIEJE ) 19.6MPa, it £ B E /)
32.7MPa D [ER I EA RS2 T, 4% 75 385mm, &
1T o FE & 280mm, #ME 98.8mm, & X 4.15mm TE
BN S 6061-T 743 74 J—, CFRP &,
GFRP J§ CHERL STV D

22 SMA 74%¥—  SEBRIIHAW SMA U A
— ((EA&RTHEROR) (THEMEA 1.0mm, HZERE
IREIX 60CLLED Ti-Ni THD. ZDOTAY—%ES
BREROINEL D S/ SVWEDIGRICEE O, BER
WE D ICHEE LTz, &IZ, <> 7 VHAT 480°C, 1 I
BULE 2TV, KTRML, B0 ELD 05%L
2%/ N EWEDOIERZE SMA U A ¥ —ICFRE S W,
SMA U A ¥ — O i TRBRIRE 20°C GfiZ8 g 1L L

2 EF— (HEHIFH)

T =T YA MIREE) & 80°CGHAREIRELL L ; A4
— AT A MREE) TV v/ BIIR 0 RBR ATV, HAH
M0 1320 OWADBFR LITR TR R A 157,

Pra®

P: witE (N), a: Ml ¥E (m)
us &z (m) , d:SMAHERE (m)

E

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 Relation of Internal Pressure to Hoop Strain

Strain (p)
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Table2 Burst Pressure of CFRP Pressure Vessels Reinforced

with SMA
Compressive Strain (%) Burst Pressure (MPa)
0.5 102.3
2 98.94 %

Fig.3 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.4 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 80.5
SMA 0.5% 102.3 99.2
SMA 2% 98.94 102.8
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Fig.5 Stress Distribution by Internal Pressure Change
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