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Abstract

The elastic-plastic fracture toughness Jic of a structural steel SB41 which has the properties
of low strength and high ductility was discussed, especially paying attention to a comparison
between the two methods recommended by ASTM and JSME. Ji. tests were carried out by
means of K-curve, SZW, ultrasonic and electric potential methods.

Based on the observations in this study, several proposals were made for improving the R-
curve method in the ASTM standard test for Ji.. It was difficult to find J,. value by ASTM
R-curve method, while the value by JSME R-curve method were yielded clearly and obtained
from the relatively thin specimens. Ultrasonic and electric potential methods determined Jic
values effectively and corresponded closely to multiple specimen R-curve method. However it
was considered that for the reliability and reproducibility, single specimen techniques by ultra-

sonic and electric potential methods needed further study.
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(b) Side-grooved CT specimen

Fig. 1 Configuration and dimensions of compact tension specimen
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Fig. 2 Jo determination by the ASTM R-curve method
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Blrzze] kR 4E, 9 THEREN 09 JA RS T
stgich, ko]l & MENAE ABEKE e E
4E,—35 BRRHRS drihie] TRl =ekd ER
ol =Al Hol fio & A3 FEs= Aol madstet
I gE A gluae,

ME-TEREeL BiEHTY SAE Fig. 6(a),

(D)ol nm ZHENERS BAENDL FEe &
W o= B2 de] B JYd o EHEm
W Eoll AishA Winstgd m Bz ko] gl o) =
2} #ksl WAstd vl REWEY MR A e
v B RS Rgvl. REHESLRS fHH
PHEGL 0w 2 BEALZEMIES] BEHNA Fsig o o
we] HE Ping Ttz Pu—0dun7x9 T @
Foz JnfEE: Aibstdel, & B oA e
HirZH) MRS PR Bfkde HREsdz o
Bl o8 gsot 249 @A Wigs) Hs
Sgiet

BfiEgo R 79 Ju B o UEE CT REH
AN A 2z Jia=11.94 kgf/mm, Ji.=12.23kgf/mm &
=l

BEERR AT AH852 JSME R figie 7 5 /o,
7t ZH@EAES Ags] vebdvle Qdbgq B
|4, BfirEkeR T3 JufEi® JSME R iy
Jie el wimd o vl A —stw gk ey
T 2 MEE CTHRFY /JolE 4% vxzdsl
fEEe 2497k Bigd Wuct & JufEE Jehig
. wladg EE CT RBAY Jefis Byvg i
o2 T RS Ee ok Ohjiel] o slal BrEHER
BolA fimE CT REHS FERTA 24 By, Br=
¥By By, 8 Betr. =Bo— (Bo—By)?/ B 2| 7 7§50
et Ju-g FMEE = Bs= By By & £#3 Ja
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fah 2RSS s A Jelda dge. fiE
29 7 AEUETAN w2t Ji & FEIR Ju(Br)=
12. 23kgf/mm, Jin(Br) =11.79kgl/mm 2 Jia(Besr)
=11.39kef/mm & Hlch A4 HEMHFA B &
Fial Jo(Br)=11.79kef/mm = Fif CT HE A9
Jio=11.94 kgf/mm <} #] ma}e] fEES ZRE &L
& < gla Ohji 9] Brol W& HAMRAE 2 —%
Fta Qb BlrsgEwke= SM50A 2 As533B S e
ko] & @MY Jug TE F givks @57 Y
o B Ao AL SB4l 3 2o fEMe] 2 kY
Jin (& %ﬁé?z&zi sl T8 5 el
AEES Himste2s T KSR g+ A
9 _c@& Jin E7F TR WEEMEC] glom oldl =Et
A o g AEELT s S3km £ e A
olt}y, zelvk MEE CT RS FEHUEFAE AA
e Al Nel o RERC AT BB g2
=g EES slata S5 47 Aok Aol

3.5 Jic 8| FEE i

Table 3¢ ZF ¥ fEE CT R#E N o ske] AS
TM R e, JSME R ghigz:, JSME SZW ik, #B%
Fik 4 Bfugmkos T Lo fEE Mrdte JEM
geh. ASTM R kg Alodtats o4 FEENAY
JiefEE A2 —3Ekn o HEe ok RIBE-
BN SB41 el A i FE= 1/27 CT #Egh

AH-45t & | ASTM R iifgsko 2 E7b538d
JSME R @iggikst JSME SZW el] o sha Z#giE
A BER L FEA ARG S fBE TI
14 ste] R gtk o SZW oA = o2& B3 #

H

%Hmio

Table 3 Estimation of Jic with smoothed and side-

grooved CT specimen

Calss  |(kgf/| Method (k]é‘f‘/ Remark
mm?) mm)
ASTM R 17. 21} Invalid
S.M JSME R 12. 59} Valid
(Smoothed  135. 205 JSME SZW; 11.71] Valid
CTS) Ultrasonic | 11.94| Valid
Potential 11. 94| Valid
ASTM R | 17.16' Invalid
s JSME R | 12.35| Valid
(Side.  oved|$5-205) JSME SZW] 11. 40| Valid
CTS) Ultrasonic | 10.70| Valid
Potential 12. 23] Valid(Byx)

Werk 0 BAoEEA wlel KB

X Bk - F ok &

I X BREY o BEEE Y BHEEAA
T BE-¥Bhorx 7£Hd FRste FlME) = 7F
Bl 7ledtd on BRAE 4753 AT W
Helol FelEgiel. Jio B FEY A Rk 2 SIW
E3 ftHst BENE Y Bk o] Lty (KEE
RIS A A7) 7 A Be BEE Tl A2
Wy waAsdres Asdgn BEEELE J.
T Ae F UE e YA

b EES wetd T i S ARETE-L T
CT BB ol A Jie=12.05kgf/mm o) 7 HEHEIE =
+4.7~—2.8% ol 2 fEZE CT RABHol dAA Jie=
11. 67 kgf/mm, BEHEEE +5.7~—8. 3% At}

lo

N

4. & W

SB414el CT REghol ol sl BEBAETUEE Ji.
£ ASTM 9 JSME R figas:, JSME SZW &, @&
ssln oo T
RERE dgdh

(1) {558 - M SB4148e) 1/2"'CT RB ol
ol ste] ASTM R figiisel 8 E J & 78 4 )
j}i‘#. SHfLE#R-S Tfste] ASTM R difgigkel FRASH
W R EE . BE® L FEA sHeEe
BMMILERRS J=3.37ovdaasrm v},

(2) 1E38BE - BEHM S ASTM Rghigiky
o JSME R ikl oot FHHESE Aol 5 B
sl HEE o

(3) (KB - Bltkol = ¥l ma] (EHUREQ) HATol A
v 2EYA 29 B FEC st ool BAH
WRAE @ e JEhR @gen SIWe e
w8 @EE CT RE A4 22 98.58 um, 95.93
pm g,

(4) 2 fEE CT XA ad#REs
B8l 2] uk dacenior oF daastm Y dazsue®] BIRE dansv,
ssme=C+ K- dacencer ] B BRRE ErRHAT
JRBGER MR o3 SR EY e & HEEES
2 fdx F8E 5EE vy

(5) BEHFRKA Qstd Ju < FEY « TEEET
At FHEAEETLERE Jud T F dgiod
BleERABANA S AEE CTRRERHY BEESA=Z
# Be=+By By 9 E#S HANH Jos THEIE
Aol BEE Ao YR

(6) BEY 9 BEES olfsd B3 o
= BT L FEA P gos B4 E &%
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