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Evaluation of a Back Face Strain Compliance of CT specimen
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Abstract In welded steel structures, there are many stress concentration sites such as weld beads, and welding defects
are likely to occur at the welded parts. When a repeated fatigue load acts on a stress concentration site, fatigue crack
occurs and propagates, leading to fatigue fracture. Therefore, it is necessary to understand fatigue life, crack initiation
life, and crack propagation life in order to prevent fatigue failure. In this study, a compliance method was derived
for use in the study of fatigue crack propagation characteristics. This compliance can be used for automated
measurement of fatigue cracks. The compliance was calculated using an in-house FEM program for a CT specimen.
The results of this calculation are presented in relation to a/W and compared with calculation results using the J
integral and a program from a previous study. In addition, the strain distribution in the upward and downward
directions was calculated from the center of the back face of the CT specimen. In this distribution, the strain tended
to decrease from the center to the top and bottom. The compliance method was achieved from these calculations and
can be used for automatic execution of crack propagation tests.

Keywords : Fracture Mechanics, CT specimen, Back Face Strain, Compliance, Crack
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Fig. 1. Configuration of CT specimen
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Fig. 2. Half model of CT specimen for calculation

o] Auprbe Hiel disiMe 2Ed 23S A
Alstact, =W 3 4 HHAbe) 2 AnEd S Az
slo] AAJsklel. 2, Riddell et al.[6]F So]&dlA<]
A @4A7|E 0.0325WE AAEHT) wek 15
2 7] E=Eol A, 4n o] 2 QAR ANES Al
9&24 NX-]]?@OE Eo]‘]. 7J .EL %11;}_,_ 3].3;‘1;}_

B oA FdH A9 242372 0.01WE 2

Al3}o] Riddell et al.o] 24 thu] 3.258) =23 Q4=
Axbstact. o] Algse] tigk FEM3iAS $13to] 859
A} s} 1681719 845 AMEsle] d4S A}
ATk WA Fig. 2] ¥ 2do] -5 95 240
A BFSS 7311, T8 #4595 oA 65

o] g Foba vl 170l

fus

Arsksith. 2Eq

smmell A B 25mm7iAe] 2EHQ e 7
Q7ol7k #e AT Asl AR,
tha, FG7el7h Aol el wel efgre] Aol Ay

o). =, 2edsle) Pulv} Faa

SlAE 3Helo] FPsal,

o] Fig. 4

688

thr Fig. 32 BFSS) 434 34& 99 ~Eq
AlolA¢] BFe| w3t B2k o2 veh)w
CT/\]sl.z:],q. e FI-@ZLL}ETg

o2l e
l‘ﬁ

e ORI = | - =1
™
[
>

A" (=6/P)E e

i o
g
fu
_1
o,
_n
:‘_ld
N
©,
=
k)
e

A/ W=CrtCIAHCAHCAP+CA™CA™ (1)

o71M, g& wEZol, Wi Al el Folrt
2.3 2 AAq0Ae] HZato|HA A'Q| Al
HoAol ] AZeolAx AT A thg 2o
AR BFATH6].
A*=¢EBW/P (2
o]7]4 e: back face strain
E: Young's Modulus
B: thickness

P: pin load
W: width



CTA|¥H Q] Back Face Strain Compliance B7}
100 -
: &
— . i
2 <
= g 3
n
m] Tz | Y
< g
3 =
® = L
@ 8 10 E ®
3 & C ®
S @ -
o = -
E & i
5] =
: |
@
'50 0‘2 0‘4 06 4 1 | 1 | 1 | 1 | 1
Location along back face, y/W 0 0.2 0.4 AW 0.6 0.3 1
al

. Strain variation along back face of CT specimen

Aol wel| gk v] g/Well wh}
BFS& AXFetsith BFS] ALk
Rl EL"H CTA@H ] 42| BFelA sl &
2o A AlLkstT
Fig. 4014 O, @, (< W= 42 84 g7}
21mm, 24mm, 26mm 18] 3ImmYu]e] Fx}-¢13}3k
2EHRIFE YERITL
IPL CTAEH S BFE) $Wake] 29 £
Antste] Ao ZRE Hojgle w2 ~E#HQIC]
L E5S y el 2EHRIY] A2 3§}
TAEAY] FHoRTE ] ArlE WRE Y

FA o2 RE Y ~EH QY BEE L

R R

ol

dEze] g7k 21, 24, 26, 3lmmA ] 4/Wel
EMol 9|3 BFS H-2g20 A o] yuieke] ~Eg
dAsla o] 2HEH A2 At

TR o)t el de, e

B o BFSY] Full7F B5hA 24
ol a4 yw7k 091 A& Al
Urbe A0 Aol ] Al3

Ei=d

>,
o

fu

PN
A5E

o O{N

rr ﬂﬂ
12 i

a
off X 30 Hr

17
o

E
rﬂ. Ml

9/]\:

=2,
e

L Hw

689

Fig. 5.

Calculation results of /W vs. back face strain
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