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Summary:

1. Having a data base for da/dN curves is useful when checking a
new or old single data set.

2. Our data plots are similar to the ASME lines and to
the thresholds proposed by Hasegawa et al.

3. We will place our data collection plots on the web with an

option for a student, or any other researcher, to check a specific
da/dn curve against the “Forest” of available da/dN curves.
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Sample Data file Format

# S355JR steel plate BaseMetal f=30hz R-0.1
# Equiv.: ASTM A572, CDN 350W
# CT spec. 87.5x84x15mm W=70mm, crack length via optical micros.
# Chem.: Nominal BM:Max Values! 0.24C 1.50Mn .55Si .040P
# Chem.: .040S .012N .55Cu
# Ref.: M,Benedettil V.Fontanari L.Battisti, "Structural health
# Ref.: monitoring of wind towers: residual fatigue life
# Ref.: estimation," Smart Materials and Structures, V22, N4 Mar.2013
# Paper also contains data for weld metal and for HAZ
# Observed: "Apparently, the cracks initiated in the HAZ spontaneously
# tend to propagate outside the HAZ towards the BM."

#Sy= 380 mpa

#Su= 560 = 81.2 ksi

#BHN= 169 converted from Su
#%Elongation= 30 % total

## convert2MPa_mm vers. 1.7 starts...

#OriginalName= benedetti-S355JR_BM_R=0.1raw

#Got Original #dadnunits= m

#Got Original #deltaKunits= mpa_m

## 1 ksi*sqrt(inch) = 34.7485 Mpa*sqrt(mm)

## 1 ksi*sqrt(inch) = 1.0989 MPa*sqrt(m)

## 1 MPa*sqrt(m) = 31.6228 N/(mm**(3/2))

## 1 MPa*sqrt(mm) = 1 N/(mm**(3/2))

## 1 MN*m**(-3/2) = 31.6228 Mpa*sqrt(mm)

## 1 kg*(mmA(-3/2) = 9.80665 MPa*sqrt(mm)

#All inputs converted to MPa*sqrt(mm) and mm/cycle
#Note that this is same as N/(mm**(3/2)) and mm/cycle
#deltaKunits= mpa_mm

#dadnUnits= mm

## MPa*sqrt(mm) mm/Cycle BHN Su Sy R Hz
324. 0.3027E-06 169 560 380 0.1 30
325. 0.1114E-05 169 560 380 0.1 30
327. 0.1485E-05 169 560 380 0.1 30
329. 0.1349E-05 169 560 380 0.1 30
331. 0.1703E-05 169 560 380 0.1 30
348. 0.4791E-05 169 560 380 0.1 30
377. 0.5723E-05 169 560 380 0.1 30
423. 0.7981E-05 169 560 380 0.1 30
451. 0.1002E-04 169 560 380 0.1 30
499. 0.1829E-04 169 560 380 0.1 30
593. 0.3463E-04 169 560 380 0.1 30
666. 0.7937E-04 169 560 380 0.1 30
763. 0.1067E-03 169 560 380 0.1 30
894. 0.2086E-03 169 560 380 0.1 30
1019. 0.3086E-03 169 560 380 0.1 30
1318. 0.5949E-03 169 560 380 0.1 30
1620. 0.8260E-03 169 560 380 0.1 30

Sample Gnuplot Script

set term gt enhanced font "liberation serif,12" size 1200,900
set logscale x
set logscale z
set key outside
set xrange [50:10000]
set yrange [-1:1.0]
set zrange [*:*]
set format z '%.0tE%+T'
set xlabel "{/Symbol D}K mpa*sqrt(mm)"
set ylabel "R"
set zlabel "da/dN, mm/cycle" rotate by 90
unset key
set pointsize 0.6
set colorbox default
set cbrange [100:700]

set palette #This will reset to default
set view 64, 322, 1, 1.4
splot 'barsom12Ni_R=0.1_mpa.dadn'  u 1:6:2:3 w p lc palette , \

‘barsom12Ni_R=0.2_mpa.dadn' u 1:6:2:3 w p Ic palette , \
...etc
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