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Abstract

Plane-strain fatigue crack growth behavior of 7075-76 aluminium alloy was investigated by
using side-grooved through-thickness center cracked tension(CCT) specimens. The effect of
side-groove on the stress intensity factor value was examined. The effective thickness expression
of Be=B,— (Bo— (Bo— By)?/B, is the most appropriate to evaluate the stress intensity factor
of side-grooved CCT specimen for fatigue testing. Fatigue crack growth rates can be well
described by the effective stress intensity factor range based on closure measurements, for both
side-grooved and uniform thickness specimens. Provided that the thickness of specimen meets the
requirements for valid plane-strain fracture toughness, uniform thickness specimen data may be
assumed to approximately represent the plane strain through-thickness crack grwoth behavior.
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Table 1 Chemical composition (in Wt. %) of 7075-
Té6
Materiall Mn | Si | Cr | Fe | Cu | Mg | Zn | Al

7075-T60.10{0.16{0.23]0.24(1.54|2.64|5.34

Table 2 Mechanical properties of 7075-T6
Tensile 0.2% proof | Elongation |Reduction of
strength stress area
os(Mpa) | os2(Mpa) (%) (%)
630 555 13.5 15.4
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Fig. 2 Fatigue crack growth rates of uniform thick-
ness CCT specimen as a function of 4K and
AKeff.
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Fig. 3 Comparison of various effective thickness expresions to account for the effect of side-
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Fig. 4 Comparison of various effective thickness expresions to account for the effect of side-
grooves on stress intensity factor evaluation( for da/dN versus 4Keff plots),
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(b) Side-grooved CCT
Fig. 5 Macroscopic fracture surfaces.
Arrows indicate fatigue crack growth direction.
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Fig. 6 Fatigue crack growth behavior of sidegrooved specimens.



F9% 1YL 4T H
e $AE AN AR da/dN
49Yu] U AL F9E
o 9 AFAS) A9t Asl YRAHE FAol o

of Fdfe]l Qv AlYHelAM Zdy HHSY A
gy AAAQA 9 AAAFAE 2544 24 9

&g vlAA %E2 dduletn o, HHWPE =
Aste] FAAAASTL d A AN+ M A
ZHEe ‘“ AdHe AE3td Tk Fol H}%‘
3 £ 75_44 T8 o 5 %ol A
5 7kl A W“’# Hy xS USdE 749
£l gle ¥ Lz—“.‘21 Adde dzAdgAnE
WA E A AAAFo g A s E

€ ez Jdise] AR A AFE A
Y3k gl

ﬂllo I‘|O

I'° ot -'1)" r

RO N .

4.8 B

GFu]EHE 7075-T6e HdHyE 2 Fdd
A AsE AEI] H3eg FHdE] o
dAPHT FuiEo] gle FA4HY A
HzgdAAALE +3Y3}o
a3,

(1) #dAAL=EE
TELYs 28 FESTHAEAFZoE 2 4
gl g},

(2) 34%5% 71 F2A¢d9
Brto] ¢ FEFAZE Be=B,
Bo7} wighA sk,

(3) HHEol Y& A ALl FHAAA
2 A HddygE =4E 45
Agole AY HAHYE A2 A
elfict 7lgsls & abolsl gled

YA AT
- (BO_BN) 2/

(1) Novak, C.N.R. and Rolfe, S.T., 1969, “Modified
WOL Specimen for Kissc Environmental Testing”, J.
Materials, Vol.4, No.3, pp.701~728.

(2) LeFort, P. and Mowbray, D., 1978, “Calibration of
the Side-Grooved Modified Wedge-Opening-Load
Specimen”, J.Testing and Evaluation, JTEVA, Vol.6,

MYE dz T AAol BY AT 69

No.2, pp.114~119.

(3) Shih, C.F., deLorenzi, H.G. and Andrews, W.R.,
1977, “Elastic Compliance and Stress Intensity Fac-
tors for Side-Grooved Compact Specimens”, Int. J.
Fract.13, pp.544 ~548.

(4) deLorenzi, H.G. and Shih, C.F., 1983, “3-D
Elastic-Plastic Investigation of Fracture Parameters
in Side-Grooved Compact Specimen”, Int. J. Fract.
21, pp.195~220.

(5) Macdonald, B.D. and Pajot, J.J., 1990, “Stress
Intensity Factors for Side-Grooved Fracture Speci-
mens”, J. Testing and Evaluation, JTEVA, Vol.18,
No.4, pp.281~285.

(6) ' Ichikawa, M. and Takamatsu, T., 1987, “An
Experimental Investigation of Effective Thickness
for Evaluation of Ji,c Using Side-Grooved Speci-
mens”, J. Soci. Mater. Sci. Japan 36, pp.107-110(in
Japanese),

(7) Annual Book of ASTM Standards, 1988, ASTM
E 813-87.

(8) Annual Book of ASTM Standards, 1988, ASTM
E 1152-87.

(9) Kikukawa, M., Jono, M. and Kondo,Y., 1980, “An
Estimation Method of Fatigue Crack Propagation
Rate Under Varying Loading Conditions of Low
Stress Intesity Level”,
Research, edited by Francois, D. et al.,, Pergamon
Press Oxford & New York, pp. 1799~1806.

(10) Hess, J.P., Grandt, A.F. Jr and Dumanis,A., 1983,
“Effect of Side-Grooves on Fatigue Crack Retarda-
tion”, Fatigue Engng Mater. Struct.6, pp. 189~199.

(11) Annual Book of ASTM Standards, 1988, ASTM B
645-84.

(12) Kikukawa, M., Jono, M. and Tanaka, K., 1976,
“Fatigue Crack Closure Behavior at Low Stress
Intensity Levels”, Proc.ICM 2, pp.254~277.

(13) Park, J.H., Song,J.H., Earmme,Y.Y., Kim,C.Y. and
Kang, K.J., 1988, “Personal Comuter-Based Fatigue
Testing Automation and Improvements in Fatigue
Behavior Monitoring”, Trans. Korea Soc. Mech.
Engrs 12, pp.123~130

(14) Tada,H., Paris, P. and Irwin,G., 1985, The stress
analysis of cracks Handbook, 2nd Ed., Del Reaserch
Corporation.

Advances in Fracture



