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Table 1  Mean values of  the mechanical properties of  the patented and cold-worked and the 
tempered martensite structures

Structure Tensile Strength 
(MN.m-2)

True Fracture 
Stress (MN.m-2) 

Reduction in 
Area (%)

Patented and 
cold worked

1466.1 ± 20.0 1943.3 ± 110.6 30.9 ± 3.8

Tempered
Martensite

1467.9 ± 15.4 2075.7 ± 23.0 39.2 ± 1.3
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Figure 1 Typical size and decay transients from 
hydrogen permeation studies
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Figure 2 (a) Graph of   log A vs time (t) for the rise and decay transients of  the patented and cold 
worked structure (first run) and (b) Graph of   log A vs time (t) for the rise and decay transients 
of  the patented and cold-worked structure (second run)
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Figure 3 (a) Graph of   log A vs time (t) for the rise and decay transients of  the hardened and tempered 
structure (first run) and (b) Graph of   log A vs time (t) for the rise and decay transients of  
the hardened and tempered structure (second run)
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Table 2 (a) Specialty (patented) sheet steel and cold-worked structures diffusion coefficients at 298° 
K (m2s–1)

Determination 
Number

Breakthrough 
time, ti

Time log 
(0.63 Mα) t1

Rise time to Rise time to
’

1 7.4 ×10–11 0.45 × 10–11 0.25 × 10–11 1.32 × 10–11

2 7.2 × 10–11 2.92 × 10–11 1.40 × 10–11 1.22 × 10–11

3 8.2 × 10–11 2.82 × 10–11 1.48 × 10–11 1.21 × 10–11

Table 2     (b) Specialty (patented) sheet steel  and tempered martensite structures

Determination 
Number

Breakthrough 
time, ti

Time log 
(0.63 Mα) t1

Rise time to Rise time to
’

1 18.71 ×10–11 2.49 × 10–11 0.94 × 10–11 1.14 × 10–11

2 17.58 × 10–11 3.24 × 10–11 2.26 × 10–11 1.22 × 10–11

3 18.17 × 10–11 2.73 × 10–11 1.81 × 10–11 1.42 × 10–11
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Table 3  Mean values of  lattice hydrogen concentrations (CLo) and number of  trapping sites per 
unit volume (Nx)  determined using Equations (1) and (4)

Structure Mean Lattice Hydrogen 
Concentration CLo × 1023 

atom H.m–3

Mean Number of  
Trapping Sites Nx × 1025 

sites m–3

Patented and cold worked 
(1 st determination)

6.78 19.32

Patented and cold worked 
(2 nd determination)

7.62 3.33

Patented and cold worked 
(3 rd determination)

7.54 3.82
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