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Abstract

Effect of an accelerated iso-thermal aging (375T X66days, 375C x200days) on
elastic-plastic fracture resistance curve were examined in SA533B low alloy steel.
Fracture toughness test are conducted by unloading compliance method at room
temperature. But the apparent negative crack growth phenomenon, usually arise
in partial unloading compliance test. The phenomenon of negative crack growth
may be eliminated by the offset technique. There is no effect of aging on Jic and
dJ/da in iso-thermal aged (375TC x 66 days) specimen, but there is very little
effect in iso-thermal aged (375C x 200 days) specimen.
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Table 1. Chemical composition of SA533B
steel(wt. %)

C Si Mn P S Ni Cr Mo
0.20 0.27 1.45 0.020 0.012 0.60 0.14 0.5
Cu V Al Sn As Sb
L0.16 <0.01 0.023 0.010 0014 093

Table 2. Mechanical properties of SA533B
steel

Yield Tensile
strength | Strength
Oys MPa Ob MPa

480 631 21.7 65.2

Elongation | Reduction
% in area %

Table 3. Heat treatment of SA533B steel

. 850/925C X Thrs
Normalizing C Air Coo]
Tempering 640/665C X 6hrs 20 min

: Air Cool
: ) 860/895°C x bhrs 38 min
Quenching © Water Cool
Tempering 650/675C x4 hrs 53 min
: Air Cool
605/626°C X 45 hrs 56 min
SR }
: Furnace Cool
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Fig. 5 Effect of iso-thermal aging of 375C X
66days and 375C x200days on J-Aa

curve by multi specimen method at
R.T.

Table. 4 Fracture toughness test results by
multiple specimen method at R.T

Aging Blunting Jle dJ/da T
condition line | (KN/m) | (MN/m®)
@ 230
As received @ 200 266 180
(€] 210
Iso-thermal D 230
aged @ 210 248 163
(375 x 66days) ® 215
Iso-thermal o 225
aged @ 200 235 159
(375°C x 200days) ) 210
@ J = 2 o Aa
@ J = (E/95) SZW
@ J = (E/129) SZW
3-3 Mst ZE2lojodAas FEE0| HL
sHato|l HE
A gl Alst FEepojgdzed 2 Jic 2

JREA A4S Whg o Ar)e Fdde] i
QAo gl Aol BAG] @ Ee A%
o apzt = HojstE AsaEs] Aol gPel 2
de B & Aok o] UAL AAs] A
AQR A2g ASTMFHH wet Aeks] A xts)

—162—

(4)’544 Zro] A Zold 2ol o7 FAHo]
Al BA | gk $AAle] AkE L glevt o]
ALgste] A o AAbe]y Hgo] WAR
AAe] et 2t ASTM3 JSMES +3
Ae 7NEer g HAANA Aaed

3led offset technique 2 ZFAsHAl Meshd

HEglE APAAE & F ok

B A AR A Als PaFAds A}
g3t} Aol A7t AFleletR J-AadAlE
Tspd Fig.69 (849 Jdaidg vepdeh
olwj 79 FAzFLBAe] & A= A7)
w o] FadAe| zraE A4bLe]l LFel o3
Zolm Fodo] AolA (tearing)el A1ZE7] Aol
F3 Ak A7z gde] Aol et

4 2 g H
Nlo 04.‘

1r

°1 21 abe sEe Asta del A=Y ¢
oo )3 F923 (crack closure)ol &g
Aolet AzsY o] FALE F HF A F4
Zolg BAH ok 3Fh Fig6 ol AW ddz}

>.

2 A FdAo] i g o dlolE
ol #dAel7} paslddcti 7M. Hel o
d7e] oAzt E3hA Atele] A2l AaeWHE
nE delelel] FHEAM S BA eIt o] A
7 Fig.62] O#Are] J-haFAdew 4% 4 3l
t}, o] TAF ASTM E813-874FA ol ok AlAd
@9 FFAAF 0.15% offset line?d 1.5%
offset lined] dloletE #iatswol 23 214
3 e 2A8S Ji 8 "3rlskn HAQY w3t
Az wiw Hrisiect, FAdA|FAEANE
A FAAHA Als AEefe|Adze] 2]
o1l D2 (Jic)med. =362KN/mo] 22 EFATHH
ol st waskd 57% FAEstEE 34
(J1¢)mod. = 300KN/mXx43% =g 7}=a qlct.
ol E 32 B b225(J/0 vIZ FAE Jo fFExX
AL whEahd, EpAgHAY ) vld Fdgrie
o}, webd JSME S001 Aol Rasta 9l
A& do)ete] HAE Jnax=b- ov/159] /IS =
sl3te] Fig. 6ellA J FAZDS ©hE38l= dlol&
E eydaes A o] 5719 A& HaA
oz A4dsste FAA0 2 @F e
O (J1c)etr. = 300KN/m, @2]
(J1c)err. =230KN/mel 28 9] g-& B5A3H

2



Hat HEetold el 23 SA533B7%Y Jic %

2] Jic=200KN/m3} #¢} dxsle A}E e}
Wek weba] 2 A3 Agen ke dAds
o] A¢= At AZepeldag oz 2%l 2.3
S Zv AT B2 904 (Jigar S T
& % 3lt}. o] A#E Table 5l vehlgict,

1600
BT [ unoffset data
= a5 received O offset data
E 1200 ® /
F)
=z o)
il o 7
— 9e0 /
£ e Jour 64D KN/8
)
£ 3 /
c
T 400 /7
- / @ Jic = 362 KN/m
/ @ Jic = 300 KN/s
A o 2 n ] 1 1
Q ! 2 3

Crack extension, (mm)

Fig. 6 J-R curve obtained for as received
by unloading compliance at R.T.

Table. 5 Fracture toughess test results on
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