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A Study on the Apparent Negative Crack Growth
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The Correction Method of the Apparent Negative Crack Growth Phenomenon
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Abstract

It often occurs in J-R testing that some initial crack extension (4a) data points have anomalous
negative values. The reason for the apparent negative crack growth is due to the analysis method.
The phenomenon as a possible source of error in determining Ji or J-R curve from partial
unloading compliance experiments may be eliminated by the compliance correction equation or
the offset technique. In this study, the correction methods are suggested and examined by the
measurement of the actual crack lenght and J; analysis.
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Fig. 2 Load-load line displacement curve for A516

Gr70 steel
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Table 1 Comparison of maximum crack length
Technique Max. crack
length (mm)
ASTM E 813 30.58
Compliance correction equation 31.31
Offset technique 30.72
Measurement 30.93

gyeieeh meba ofn
¥ +& geou,
W uche Bl

Id
AL
I+~
)
» =
-,
S

4.2 Jc iAol ot vim

ASTM E 8139 el =he} widzdEeteldds
2 o] &3td Jio AL & wet £AA 3
od Je& HEY =), 2z 2ZAEY
o A wje) A516 Gr707%9 Jo AAATE v
oA, &, o) AFELT F HEEE AEE A
o Je dAAAdE elmdgdch Fig ldE
ASTM E 813¢] widlo] wtg} s FetoldaE
ol &3t Jic AL ¥ AAE, Fig 3ole AHro
A Adg AL ALy Wl Jie AHATE,
Figolt 2ZAEYE ALY w9 Jie 82
2, Figsols % sties g fio h4dAR

oal
1
wlo mo
»
>
ofo
Oy
S

2

500

400 -
g
%
~ 300
I
5
of
3
£ 2001
0y

Material : A516 Gr70
100
Jic = 99.1 kN/»
1 .

(/] 1 2 3
Crack Extension ( x10~3 m)
Fig. 3 J-R curve measured by the compliance

correction equation

4342 g

500
) 400
~
z
: 3001+
1
g
£ 200t
4
Material : A516 Gr70
100
Jic = 114,8 kN/n
[0} i i
0 1 2 3
Crack’ Extension ( x10-3 m)
Fig. 4 J-R Curve by the offset technique
300 ®)
&
E LIS s
~ NEIN ;
= 0ot £/ 5[)¢ 3
—_ =l#//4 &
i sl g
bl Z
= 1or Materialf: A516 Gr70
- Jie [=100.1kN/m
0 1 1 1
0 0s 10 1.5 20 25

Crack Extension (x107m)
Fig. 5 Curve by the multi-specimen technique of
ASTM E 813

£ vepHsich

BERIVY 2zAews ALY AS, Figs,
Fig4ol| s} o], FhAole WMAHKl eht
2] gkeowy, o w9 Jo e, TFAAHol LA
£ ¥AHA @& Figle Jio 3 135.4kN/m=
o} zte, 99.1kN/met 114.8 kN/m= rielyiel,
A516 Gr70 7+el HiolA e HEERR Figld
sxdedoz s, =E dold A
sk Atolel A#(0.14mm) 2hE v Anz,
Fig4el o] vehdAl "Heoh o] w9 Je 32 #&
Fxtez A 3(99.1 kN/m) 2o =23 27
velhde o 4 ok Figdol s 2ol 2xME
Wol sl FAAo| HWAES VLAY AF, BT
Holge] 0.14mmE sz, EER 3
Fig.39] 2#x)9} vimsle], dleolg nAY 71EA
ol A A olste dwiolle 2] EAsin] A A o]
3o dolBE Ha uAH A olate dlo]

£ wEde de dolHelng Jo sdol B



J-R HAox 9] gdAe] 7

& SiAA dom, A4 ol4d delHe A4
HEen Jo gtol AAsE sifbiRel 0.2mm
oA FZelME 2 LAt A Jehdez, o
ZAE g% WHozE foF AAT + UL
Aolt},

Fig5st zto] 3 ko2 )4 Aol 4
e shdmogye A3 FAAdelE FHmz
TRl Aa @ ol et gonl, 2 w9 gt
€ 100.1 kN/m2 $34oy 2 xHEYS AHg
& Aok vl vebton), Fdde] F4d

400}11 e A% Jic 35(135.4 kN/m)

+ ek mebd FdAdo] a4y
zé%}oqok s, olg FAIA Y
Aol7t g Y22 veol8 g Agstn A4
A& AFelet syrh

Of

gl

rle

o8k

5. &

B

< Jric dWAoNA el FEAl WAR
o2 FAZgloldAa £A4LH S TAHE
, ololl G YA AL £33}
% 7é 5 4k

(1) FH WAHKRS A e2E 2
A zwol 3;.4;54,0]‘:4, SxAERE ALY A
ZHEA FEA ] BWABRRE

Ho |u

AQE 4 gk

@) 49F A% seldold $4T HFe 7
Aolg o ARYo HHY Jo BE, FHAL
AeY A4 LZAEEE o188 A5 Aol
oz vepgos, 2% Fddels exA=
2 o]$@ A% o AAYY [ ge £33
A8 A9t 2 YAk

(3) FRAel BaBAL +HHNA BE
Je e Aol Woisez Fdde RayAL
Haolo} s, ol% AT R FAAlA %
£9 329 Hol8E AN AR AL B

Fole} 3l
o2

(1) “Standard Test Method for J,, A Measure of

a8 A Bg A7(1)

Fracture Toughness,” 1987, ASTM E 813-87.

(2) “Standard Test Method for Determining
J-R Curves,” 1987, ASTM E 1152-87.

(3) Voss,B. and Mayville,R.A., 1985, “The Use
of the Partial Unloading Compliace Method for
the Determination of J-R Curve and J,.,” ASTM
STP 856, pp. 117~130,

(4) Purtscher,P.T., 1987, “Absence of Stretch
Zones in Austenitic Stainless Steels Fractured
at Cryogenic Temperature,” JTEVA, Vol.15,
No.5, pp. 296~298,

(5) Bowman,R., Antolovich, S.D. and Brown,
R.C, 1988, “A Demonstration of Problems
Associated with Crack Closure Measurement

1631

Techniques,” Engineering Fracture Mechanics,
Vol31, No.4, pp. 703~711.

(6) Rosenthal, Y.A,, Tobler, R.L. and Purtscher, P.
T. 1990, *“Jic Data Analysis Methods with a
‘Negative Crack Growth’ Correction Proce-
dure”, JTEVA, Vol. 18, No.4, pp. 301~304.

(7) #88R, REH, kL, FEE, 1990,
“Jic Bl el FdAo] WAHRA N EE
()7, "0FE AESRET RTEMAE B
#, pp. 132~136.

(8) ##5iE, BEE, 1991, “Ji #irdAe 74
Aol WAHS HE ER(N)", E£E k&
BREe EFEMAE HXE), pp
440~444,

(9) HEE, 1989, “#ele] EEBMEEEEE
Jic® BEARFEC B R, mibfekE @
BRI, pp. 87~116,

(10) Kolednic, O. and Stuwbe, H.P., 1987, “A
Proposal for Estimating the Slop of the Blunting
Curve”, International Journal of Fracture, Vol.
33, pp. R63~Re66,



