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* Initially assigned to create curve fits for twelve materials

* We now have 40 materials available for release
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Data Available

2000 Series

7000 Series

Steel

2024-T3 L-T LAB AIR SHEET

7010-T73651 L-T LAB AIR PLATE

15-5PH H1025

2024-T351 L-T LAB AIR PLATE

7050-T74 L-T LAB AIR FORGING

17-4PH H1025 LAB AIR T-L ROUND BAR

2024-T3511 L-T LAB AIR EXTRUTION 7050-T7451 L-T HHA 300M
2024-T42 L-T LAB AIR PLATE 7050-T73511 L-T HHA EXTRUSION 316L (800)
2024-T851 L-T LAB AIR PLATE 7050-T73651 L-T LAB AIR Plate 4340
2124-T851 L-T LAB AIR PLATE 7050-T74511 L-T LA EXTRUSION IN100

2219-T87 T-L LAB AIR PLATE

7050-T76511 L-T LAB AIR EXTRUSION

PH13-8Mo-H1000

2324-T39 L-T LA & HHA

7050-T76511 L-T STW

PH13-8Mo-H1050

7075-T76 L-T LHA SHEET

WASPALOY

7075-T651 L-T LAB AIR

7075-T7351 L-T LAB AIR PLATE

7075-T73511 L-T LAB AIR EXTRUSION

7075-T6 L-T LAB AIR SHEET

7075-T7651 L-T LHA PLATE

7075-T76511 L-T LHA EXTRUSION

7150-T7751 LAB AIR PLATE

7150-T77511 LAB AIR EXTRUSION

7175-T736 L-T HHA FORGING

7175-T74 L-T LAB AIR FORGING

7178-T6 L-T LAB AIR SHEET

7475-T761 L-T LAB AIR

7475-T7351 L-T HA PLATE

7475-T7651 L-T LAB AIR SHEET
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Data Release

* The new tabular crack growth rate data will be released in two
formats, PDF and Tabular look-up

 The PDF format will consist of m-plots and comparison plots of the
material data and curve fits

* The look-up files will contain the curve fits and material properties
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Sample Curve Fit Documentation

* The user can:
»View how the data compares to the fit
> \View the amount of data available

»View m-plots R=0.3
1.00E-01
1.00E-02
1.00E-03
m-values R=0.1-0.3
0.350 1.00E-04
0.300 <
~. 1.00E-05 ® 1ID:12551
0.250 S
—=8=—R=0.1
s 0.200 1.00E-06
0.150 —=0=—R=0.3
0.100 1.00E-07
0.050
0.000 1.00E-08
1.0E-09 1.0E-07 1.0E-05 1.0E-03 1.0E-01
da/dn 1.00E-09
1 100
Delta K
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Sample Curve Fit Documentation

da/dN

) 2024-T3511 L-T Lab air Extrusion R=0.1 * Individual plots for each stress ratio available

M-Values for R=0 & 0.1 for the material

0.1 0.500

0,400 M plots and neighboring R curve will also be
001 | 5 50 'ﬂ'.\ plotted with the data

0.100
0.001 0.000

1.0E-09 1.0E-06 1.0E-03 1.0E+00
da/dN

0.0001

® ID:7318
4 ID: 7321
0.00001 »
= “ —R=0.1
d ——R=0
0.000001
0.0000001 P
1E-08
1E-09
1 10 100

Delta K
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Sample Curve Fit Documentation

2124-T8151 R=0.1

1

0.1

0.01

0.001

0.0001 ® |D:14628

da/dN
q

ID: 14625
0.00001
ID: 14640

=QO==R=0.1
0.000001

0.0000001

1E-08

1E-09
1 10 100

Delta K
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Sample Curve Fit Documentation

Curve Fit
2324 -T39 L-T Lab Air & HHA Plate
1.0E-01
1.0E-02
1.0E-03
1.0E-04
R=0
- —R=01
< 1.0E-05
o R=-0.33
—R=0.33
1.0E-06
——R=0.5
——R=0.7
1.0E-07
1.0E-08
1.0E-09
1.000 10.000 100.000
Delta K




LexTech o -

Tabular Look-up

Tebular LOOKUP Data X  All files have material properties specific to the
Input walues of Delta_F. for daddM walues and up to 10 different R[ztress ratio] values. .
@Matri:-: must have at least bwo B values and two daddi walues. m ate ria I .
Input Deka_K for B »>= 0, input k.rnasx for B < 0.0 . I d f I h d b . h
MNurnber u:ufu:la.-"-:lnSets:lEE 3: Murber of B Sets: |4 3: TO Oad curve Its’ select the rea utton in the
2 RI11 | R2 | R3 | ral A bottom of the look-up dialog and choose the file’s
. 0. 03 05 | 065 location.
da/dN[1]| 1.00e-009 | 1 216646 | 1.65519 | 1.46636

da/dN[2] | 2.00e-009 | 27301 216708 | 165622 | 146723
——1| da/dN[3] | 1.00e-008 2.74 21773 | 166446 | 1.47413

da/dMN[4] | 2.00e-008 | 2795 2,229 1.708 1.51333
Az fAMIE | A NNeonng 747 238836 | 181207 | 1 ANTAR

bl aterial name: |?EI1 0-T73651 L-T Pk Lab Air

[dltimate Strength; |72 Young's bModulus:; 10000

Coefficient of Thermal Expanzsion; |1.31e-005 Poizzon's Ratioo [0.33
Upper lirmit an dasdM, DADKHI: |0.07 Lower limit on daddi, DADMLD: |1e-009
Flane Stress Fracture Toughness, KC: |62 Yield Strength, YLD : |B2.7

Plane Strain Fracture Toughness, KIC: |34 Lavwer lirmit on B shift [Mas 01 |-0.33
Delta K threshaold value @R=0; (3.0 pper limit on B shift [0, 1] |0.75

F, | Cancel | Save | Fead | Apply |
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0.0000001

1E-08

1E-09

1

2024-T42 Rlo=-0.60

M-Values
1.200

1.000
0.800

.NET

Curve Fits Explained

—o—0-0.5

= 0.600
0.400

——o—Rlo-0

0.200
0.000
1.0E-09 1.0E-06 1.0E-03 1.0E+00

da/dN

10
Delta K

 2024-T42 had data for R=-1in
AFMAT database
* Determined that Rlo stopped
shifting at R=-0.6
o 1D:7366 * Since negative R curves are
plotted with Kmax we made Rlo
fail at Kmax at R=0

=t R|0 Fit

—@—R =0 Fit

AK = AKp_o(1 —R)A™); for R > 0
AK oy = AKp_o(1 = R)™ D for R < 0

Kmax
Loglo< e )/Loglo((l ~R)(1 - Ry))

w m=1+




da/dN
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‘ 2024-T42 LT Lab air Plate ==

-values for R=(0.02 - 0.5
2024-T42 R=0.5 oo M ( )
1
0.600
0.1 0.500
0.400
0.01 s
0.300
0.001 0200
° 2024-T42 R=0.02
0.0001 ® 0.100
0.000
0.00001 1.0E-09 1.0E-07 1.0E-05 1.0E-03 1.0E-01
® ID:7366 da/dN
0.000001 LuvE-Uz
Qe R=(.5
0.0000001 1.00€-03
P :
1E.08 Z 100604
=
1.00E-05
1E-09 ©
1 10 100 LO0E-06
Delta K ® ID: 7366
1.00E-07
® 1ID:7366
1.00E-08 0= R=0.02
1.00E-09
1 10 100

Delta k
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| 2024-T42 L-T Lab air Plate

2024-T42 Rhi=0.75

1.0E+00

1.0E-01

1.0E-02
1.0E-03
1.0E-04
1.0E-05
—#—R =05

1.0E-06

1.0E-07 =4 Rhi

0.700 7.000 70.000

Delta K

0.800
0.700
0.600
0.500
0.400
0.300
0.200
0.100
0.000

1.0E-09

m-values

—o—0-0.5

2024-T42 Curve Fit

——0.5 - Rhi

1.0e-06 1.0E-03 1.0E+00
da/dN

1.0E-04

da/dN

1.0E-05

1.0E-06

1.0E-07

1.0E-08

1.0E-0
0.700 7.000 70.000
Delta K
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2024-T351 L-T Plate

M{AFGROW I*

R=0.1

10

Delta K

100

® ID:7196

o
O

: 7197
ID: 7198
ID: 7200
ID: 7289
ID: 7286
17287
ID: 7299
ID: 7278

e 6 6 o o o
S

ID: 7290
@® [|D:7297
=Q@=R=0
«=Q==R=0.1

R=0
! M-Values forR=0 & 0.1 1
01 ID: 7185
: 0.700000
0.01 ID: 7191 0.600000 0.1
0.001 ID: 7193 0.500000 001
0.400000 :
0.0001 ID: 7200 = 7300000
0.001
< 0.00001 ® ID: 7209 0.200000
3 0.100000
0.000001 ® ID:7210 i Z 00001
0.0000001 ® ID:7218 1.0E-09 1.0E-04 =
© 0.00001
1E-08 ® ID:7314 da/dN
1E-09 ® ID: 7284 0.000001
1 10 100
—e—Fit
Delta K 0.0000001
1E-08
R=0.4 1E-09
1
1
0.1
0.01
ID: 7186
0.001
Z  0.0001 ID: 7188 M-Values for R=0.1 & 0.4
S~
-8 0.00001 ID: 7194 0.800
0.000001 ® ID:7223 0.600
0.0000001 = 0400
1E-09 — —R=04 0.200
10 100 0.000
Delta K 1.0E-09 1.0E-07 1.0E-05 1.0E-03 1.0E-01

da/dN
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‘ 2024-T351 LT Plate  “~idddd

R=0.5 Rhi=0.65
1=0.
1 m-values for R=0.4&
1
0.1 0.5
0.01 0.800 0.1
0.001 0.600
® ID:7314 0.01 ® ID:7187
£ 0.0001 — 0.400
= : ® [D:7200 0.001 ® [D:7190
S 0.00001 > 2
ID: 7332 0.200 _ ID: 7193
0.000001 0.0001
—O—R=0.4 0.000 2 ID: 7206
0.0000001 1.0E-09 1.0E-06 1.0E-03 1.0E+00 s
® @—FR=05 0.00001 ® ID:7207
1£-08 ® ID:7283
1E-09 0000001 ® ID:7222
1 10 100 :
0.0000001 2
Delta K !
1E-08 —e—R=05
2024-T351 Curve fit 1E-09
1.0E+00 0-9 9 90
1.0€-01 Delta K
1.0E-02 ——R=0
1.0£-03 Re0 1 m-values for R=0.5 & 0.65
Z 1.0E-04 1.000
% R=0.4
1.0E-06 R=0.5
1.0E-07 —R=-0.333 0600
1.0E-08 ——R=0.333 0.400
1.0E-09 ——R=0.74 0.200
1.000 10.000 100.000
Delta K 0.000
1.0E-09 1.0E-07 1.0E-05 1.0E-03 1.0E-01
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Questions/Comments?



