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Fig. 1. KN-18 cask. Fig. 2. Welding on the cask body.
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Fig. 3. Test specimens.

Table 1. Test conditions
Crack

. Temp. Crack load Load rate
Specimen Q) I?nqgrtw? (MPa-m'’?) (MPa:m'?)
Weld -40 235 2.70 1.75
HAZ -40 235 2.20 1.78
Base -40 235 2.24 1.76
Weld 23 235 1.50 1.77
HAZ 23 235 2.70 1.79
Base 23 235 1.47 1.70

MG Ko 2 & ASTM E3990| Mf=f of
= AL2 A5t Table 20f LtEfLQICE

Ko = (Po/BW/?)flalW)

(2 + a/)(0.886 + 4.64a/W—13.32a"/W* + 14.72a°/W° — 5.6a* /W)
falWw) =

(1 - am/?
Py = load as determined in 9.1.1, kIbf (kN).
B = specimen thickness as determined in 8.2.1. in. (cm).
W = specimen width. as determined in A4.4.1. in. (cm).

and
= crack length as determined in §.2.2 and A4.4.1, in.
(cm).
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Table 2. Fracture toughness values (Kg)

Specimen Temperature(°C) tough:gzg(tlclsa-mw)
XD -40 96.5
EFEE -40 92.1
27 -40 74.1
83E 23 938
EEEL] 23 80.1
2y 20 78.3
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Table 3. ASME Sec.lll Div.3 Table WB-2331.2-2

REQUIRED FRACTURE TOUGHNESS VALUES FOR

FERRITIC STEEL MATERIAL FOR CONTAINMENTS

HAVING A SPECIFIED YIELD STRENGTH OF 50 ksi
(350 000 kPa) OR LESS AT 100°F (38°C)

Nominal Wall Rapid-load Fracture
Thickness Toughness [Note (1)]
in. (mm) ksi,/in. (MPa)/mm
A (16) 50 (55)
1 (25) 64 (70)
2 (50) 94 (103)
3 (75) 113 (124)
4 (100) 130 (143)
% O
ASME SecXIOf IfE® CHz7b0| 2SMZAt A
=L= =LO = = =
otAel DlaZgtE 7Hdoto AdHo HSH
L og: = H A o SF A O
= SFUFAT K= H2 A2 18 £+ QUH.
K; = [on My + o, Myl | malQ
Q= 1+4593 (al€)'® - g,
gy = llog M, + oy My) .l"o"‘.,.]:s" 6
o 0p = membrane and bending stresses, in accordance

with A-3200(a)

one-half the axis of elliptical flaw

correction factor for me mbrane stress from Fig.
A-3310-1

My, = correction factor for bending stress from Fig.

a

M,

{ = the major axis of the flaw
a/t = the flaw aspect ration 0 < a/f = 0.5
0y 15 the matenal yield strength.

227te KN-18 2HF27|9] 9 m QU527
O|AMQ Z|CHE3Ql 330 MPag A 85H,
Q =1+ 4593(/)"° q
=1 + 4593(a/)"* -
0.828 0|22,

(330/26)%/6
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