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Fuel-Cell Vehicles in 115-MPa-Hydrogen Gas 

 

 

1. MATERIAL 

 

Table 1.  Processing details and related properties of A6066-T6. 

Heat Production Process Thickness (mm) Format Date of Issue 

A Hot-rolled 20 Plate  

 

Table 2.  Chemical composition of A6066-T6. 

  Heat 
Element (mass%) 

Si Fe Cu Mn Mg Cr Zn Ti 

Product 

Analysis1) 
A 1.35 0.21 1.00 0.78 1.02 0.02 0.01 0.03 

Ladle 

Analysis2) 

A 1.4 0.21 1.0 0.8 1.1 0.020 0.01 0.03 

Requirements3) 
Max. 0.80 0.7 0.40 0.15 1.2 0.35 0.25 0.15 

Min. 0.40  0.15  0.8 0.04   

1) As performed at HYDROGENIUS. 
2) As reported by the manufacturer. 
3) As per the Aluminum Association (AA). 

 

Table 3.  Heat-treatment conditions for A6066-T6 1), 2). 

Heat Conditions 

A 

550°C, 2h, water-cooled 

Natural aging, 24h 

Artificial aging, 175°C, 10h 
1) As per the inspection certificate issued. 
2) Based on the heat-treated material received. 
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4. FATIGUE CRACK-GROWTH PROPERTIES 
 

Table 6.  Fatigue crack-growth test-conditions. 

Type and capacity 

of testing machine 

100 kN servo-hydraulic fatigue machine in 120-MPa-hydrogen and 120-MPa-nitrogen gas 

50 kN servo-hydraulic fatigue machine in 0.1-MPa-hydrogen and 0.1-MPa-nitrogen gas 

30 kN servo-hydraulic fatigue machine in air 

Loading conditions Uniaxial, Sinusoidal 

Environment 

Room temperature, 115-MPa-hydrogen gas (absolute pressure) 

Room temperature, 0.1-MPa-nitrogen gas (absolute pressure) 

Room temperature, laboratory air 

Frequency 0.01 - 10 Hz 

Specimens1) 

 

(a) Sampling of CT specimens 

 

(b) Shape and dimensions of CT specimens (in mm) 

 

(Table continues on the following page)  
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Table 6.  Fatigue crack-growth test-conditions. (Continued) 

Loading conditions2) 

➀ ΔK - constant 

②ΔP - constant / ΔK - increasing 

( )
( )

)6.572.1432.1364.4886.0(
1

2Δ
Δ 432

2/3
αααα

α

α

WB

P
K −+−+

−

+
=  (1)  

 ΔP: Force range  

 W: Width 

 B: Thickness 

 a: Crack size 

α ＝ a/W 

Crack-length measurement2) 

Compliance method with clip-on gage 

( )5

5

4

4

3

3

2

210 xxxxx uCuCuCuCuCCWa +++++=  (2)  

1

2

1

1

−















+







=

P

BυE
ux

   (3) 

 W: Width 

 E: Elastic modulus 

 v: Displacement between measurement points 

 B: Thickness 

 P: Force 

C0 = 1.0010 

C1 = −4.6695 

C2 = 18.460 

C3 = −236.82 

C4 = 1214.9 

C5 = −2143.6 

1)The specimen surface was polished by final buffing using a colloidal SiO2 (0.04 m) solution. 
2)As per ASTM E647 - 08e1, "Standard test method for measurement of fatigue crack growth rates". 

 

 

  


