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Development and Application of Fracture Toughness Database
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Abstract

Fracture toughness database system was developed with Visual Foxpro 6.0 and operates in MS
Windows environment. The database system contains 10,278 sets of Kic data, 7,046 sets of K¢ data,
784 sets of Jic data, 571 sets of CTOD data, 62 sets of K, data and 26 sets of Kys data. The data

were collected from JSMS(Society of Material Science,
USAF(United States Air Force) crack growth database.

Japan) fracture toughness data book and
In addition, the database was applied to

predicting Kic from tensile material properties using artificial neural networks.
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Table 1

The number of fracture toughness data classified by material type and fracture

toughness definition

ol Ol & o =
=5 M7= K|c KC J|C CTOD K|d Ka =g
=
A=, 848 326 94 162 26 62| 1,518
ol = 1 Azl 17 0 0 0 0 0 17
2= M=g =5 1 0 37 0 0 0 48
23l nac2 71 0 0 0 0 0 71
ol g|AaZY 0 0 6 0 0 0 6
= 220|582 0 15 7 0 0 0 22
EIEIE& =2 7 7 0 0 0 0 14
HAHEZ 25 0 53 0 0 0 78
Aluminium
2968| 2431 9 0 0 0| 5,408
2000/6000 alloys
Aluminium 5000
19 44 0 0 0 0 63
alloys
Aluminium 7000
3413| 2246 0 0 0 0| 5,659
alloys
Aluminium 8000
8 0 0 0 0 0 8
alloys
Aluminium casting
g = 6 0 0 0 0 0 6
=lalloys
= Alloy steels 1302 449 393 409 0 0| 2,553
of x| &|Stainless steels 409 211 168 0 0 0 788
ol ol & Titanium 1085 927 0 0 0 0] 2,012
Nickel base super
Bl O] A 39 291 17 0 0 0 347
alloys
Zinc alloys 2 0 0 0 0 0 2
Beryllium/
) 22 42 0 0 0 0 64
Beryllium alloys
Copper/Copper
pperfi-opp 19 o4 0 0 0 of 43
alloys
Bronze 3 2 0 0 0 0 5
Magnesium alloys 1 31 0 0 0 0 32
I[ron alloys 3 0 0 0 0 0 3
g Al 10,278| 7,046 784 571 26 62| 18,767
2. 1| QA x| C|O|E{H{|O| AL FA A dlolE AW S Faste] #A-¥E FERE
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SiHE s A eolElst @7 ojuWg gus  Visual FoxPro 6.0= A8-S3lT:
o] A AFE ook = 7HE adsle]of k).
T AriAe QuARstEsl B0d R4 22 MZE dlolelel g
A delE] Bl = AN wolE 7= AA s_led wleEwlo] o A g HolH
Wl v T DA golE o]~ 3l = dEAREE] ARG A dolH H[] # 7
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Fig. 1 Relational schema of fracture toughness

database
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Fig. 2 Search condition of database system
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Table 2 Kic data used for training and testing the ANN model

4B0~527

302~343

37~243 35 17

1/Z2Mo 27.5~31.1 =120~180 T-L
1/ACr=-1Mo 40Z~489 HBE~BE3 28.7~32.0 =198~300 L-R, T-L, 30~223 44 13
L-8, C-R
12Cr 680 821 16.8 -200~500 C-R 33.8~164 19 k2]
1x1/4Cr-1/2Mo 465~557 636~655 21.3~-22.9 —100~100 T-L 49.7~249.2 2 -]
A508C1.1 348 528 28 —-196~100 C-R 34.4-237.8 T 1
AS08C1.2 444642  615-821  26.7-28.3  -195-150 C-R, L-T 34-239 6 4
AS08C1.3 441-448 591815  24.6-26.7  -200-150 C-R. R-C 38-227 24 B
AS33GR.BCL.1  447-460 488802  27.6-30.1 -200~24 T-L,L-T  37.2-219.5 24 12
Cr-Mo-V B08-650 774807  7.1-18 -194~427 C-R 18-413.1 70 28
Ni-Cr-Mo-V  B617~1013 769~1089  16~23.3 ~200~320 C-R 31~202 77 27
Ni-Mo-V 549~657  686~764 20~25 -195~149 C-R 20.8-175 79 37
A3B7GR.22CL.1 225 497 31.8 -136~94 Unknown 46~251 10 5
A3B7GR.22CL.2 477 615 24.1 -200~222 Unknown 35254 14 10
A542CL.1 624 739 20.7 -194~31 Unknown 49247 3] 3
| Sum 417 178
1 = S = =
w50 TE=, 1A b4, AFEAY SEE 9%
A387GR.22CL.1 gl o] ¥ i g2eal 73] A A u
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(1) JSMS Fracture Mechanics Committee, 1995,
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Fig. 5 The prediction of Kic according to
temperature and crack plane orientation
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Fracture Toughness Handbook.

(2) USAF, 1999, Crack Growth Database User
Manual, Ver.3.1.

(3) Ward System Groups, 1996, NeuroShell2 User

Manual.
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