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Appllcatlon of Fracture Mechanics to Design of
Machine and Structure Element
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Crigin of fracture is indicated by arrows.

15



O
S
R

atal, Wiol HAT X7} = REO wt
+25 MFE g FEAnE WA 7 U
= 228 Aok

2¢t vt B -} Aolag FAAE 3=
CEo) g de ey o] Ao d4d
o TP ANYeHTEY AEAEY RS A
gl o] Aola: AISI 43407k TE
Aow A & F FEFH2  1450Mpa
ojdct Mutpe] =& (dome) T Fury 9
AE (funnel ) & 45 FHo 454 A4

o ERAer 2% AxeEtel 2

AANRE FREC) &3] 24
zo VAR EEE AHE

84
3

st 4ol
shof &

a}

YERd 5 dg Aok

el F oA HE dxlg FAHo| e
Aol v Fedtthe AS Uk ok 2
L2 18Ni ntde|AR R §© AF 6,0 =
AE 28 Alolart 4AY EF H&g
el E vERd Aotk

o] Zgolli= F&d 9ol EAYE AR

g2 7113 Aol ol MA | HH3 g7
2 ZE AHYr] gEeolgty w@Ea v gt
6.6Mpa 22 HulrdAgES 372 AYy

AAed ol HRAMAGHRY 10% & g
ollel el 1.7Mpa °©lA HUAS o &

7} wAgsel g §710] RANY AEE

e FARAE o BASHAT ARA FAY F UAAen ol FIHTAA
A A gE Abne B4R 4%E Aol waEe Yot Ros ARHUY Fel
EAES 2k T3 b Lo 3.8Mpa AEER FUHHYS W oE $HAs)
Aoz AFAE S BR AR HaHdon FAgold HeEHdUn  mm
B ozt Astg $w oy v #IAAY g gEE REES RF0j FAE W
e FrPhUz gEdAde o $2 ARE 243 AEE v-3E aFedd 399 2
o
/' - me N Atrsiare
« T T T
T s
o oty _ZF i i G n U Wy afinmpirbuih :::;’::’3&‘_.—_: l.ﬁti
] Sitels waue § . :
\ igin at
™ 5,73 1P RPN

Assembly

reference
Forward

Assembly.
fine
reference

Forward skirt

Arrowhzads indicate directions of fracture propagation. Dashed

lines indicate welds.
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Requirement

6.0 MPa (875 psi) design pressure.
Walded cylindrical structure 6.6 m (260 in.) in dijamatar

Steel

Design (vessel
thicknes)

NOE

Hydrotst
Premsture failure

Failure snatysis

Grage 250 ging
o, (plate) = 1590 MPa (230 ksi)

20% weld efficiency > 1420 MPa (207 ksi)

1.33 safety factor > 1070 MPa (156 ksi)

K, {base piate) = 87 MPa - m'2 (73 ksi - in.'?)
K, {weld) = 58 MPa - m'? (52.9 ksi + in."?}

PR
Membeane stress 0 =~ t = 18.5 mm {0.73 in}

v ic, radiographic, magnetic perticle:
> 1.8 mm {0.071 in.) in plate
> 1.15 mm {0.045 in.} in weld

eject

110% o design = 6.6 MPa {960 psi) internal pressure
56% of desired hydrotest = 3.8 MPa (542 psi)
Origin 5.6 mm (0.22 in.) deep {2a) by 35 mm {1.4.in.) long
{2c} caused failure a1 8 membrane stress of 660 MPa (96 ksi)
8/2¢ = 0.07 Q=1 (seeFig. 9.4}
s = 28mm{0.110in.), o = 660 MPs (96 ksi)

w2
K,aa(%) = 62 MPa - m"? (85 ksi - in."?)

K, > K, (weid) at failure.
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Test temperature, °C

(a) Slow bend; 16-mm- (0.62-in.-) thick DT specimen. (b) Slow
bend; 25-mm- (1-in.-) thick DT specimen. (¢) Impact; 16-mm-
(0.62-in.-) thick DT specimen. (d) Impact; 25-mm- (}-in.-) thick
DT specimen.
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