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Effect of Specimen Thickness on Fatigue Crack Growth and
Retardation Behavior of 7075-T73 Aluminum Alloy
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Abstract

The constant amplitude loading and 100% single overloading fatigue studies of domestic high
tensile 7075-T73 aluminum alloy were performed to exmine the effect of specimen thickness and
its mechanisms on fatigue crack growth behavior. The stage [ fatigue crack growth rates tend
to increase with decreasing specimen thickness under constant amplitude loading condition and
this has relation with stress intensity factors and plastic zone size. The amount of retardation by
an overload increased with decreasing specimen thickness when the crack depth and baseline
stress intensiy factors were constant. The crack depth is one of major factors which affect
retardation phenomena by an overload and the amount of retardation increase with decreasing
the crack depth. Its main mechanisms are crack closure and decreasing of K at the crack tip by
branching and deflection of crack. And they are affected by near surface more severely than
central portion of specimen.
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Table1 Chemical composition(%)

Si Fe Cu | Mn | Mg | Cr Zn Al

0.08 | 0.15 | 1.33 {0.001{ 2.16 | 0.22 | 5.77 | Re

Table 2 Mechanical properties

Yield Tensile .
Elongation
strength strength %)
(MPa) (MPa) ?
452 520 12.9

2.2 TEANY

A2AYE 108 & 4% A2d A2AHE

ALkl 3Fu] R=0.1014 sEurE4Est 11
Hzol Adsigez sdc. Adszazies Al
22 el 2ol % (overload, O.L) 9 u)
(%)% A&t Aelstn £ dTelA€ 100% O.
Lz stole

Klmax
AANA Kt AREHFAS AngAS
AR K AASZAS Golef, Fig |
& Adsdarse LAmeln sdage ¥t

D23 HAASRA KA AN ol £
% W 4%z sgsh Fig 2t A #4559
Aol £88 HTXAS Nk ALTLL] 0y

23
ol FAdAelE A gl 75.%]‘1 Sl
A 4 dxe Az AEdeld=rE AdsA
2 FAel Zwiye] FdAolE
veling microscope) § AH&-3ld &34 o]-fa <.
B A+E Y K+ ASTM E647-88%0f Jo}ofl

Axdstgeon A2 FAAALE dof/dNE AlojH
"""""""""" K2max
K
-~ Kimax
--=- Kimin

Time
Fig. 1 Schematic diagram of a single overload

[«

£ steady /state

(v

& overload

E appl1 3 :total retarded
- crack growth

_5 distance

b steady Nd:numbe}r of retarded

b stat cycles

No.of cycies, N

Fig. 2 Schematic illustration of delay in fatigue
crack growth and definition of N4 and aq



672 AT
= (secant)§ o2 Fagich =% FhEARe
FIAT o olAstRe BRE FAY AU
(SEM)¢ A-gahsieh,

ol

HE
Fig. 3¢ 4AAZeF 3 ol e Sz gdaads
% da/dN % oA 499 AKSe BAZE

bl Aol o] adelA AdAHe FAT FALE

4% da/dN°| zi stabe A vehia gl
da/dN S+ F7 kel Al gloj4] gubreoz

FA7L %esE da/dNel AFste 7 el o]

10°
E— * | B:2mm o
| o | B=tmm
< | et na"?
2 8 | B=A.4mm §
S10F ey
E | ¥
E | P
< .
2 3
o . :
°10°L o
0 E j%;g
Y, B T
2 5 » 10 20
4K (MPaym)
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Table3 Overload results
Blon) | a/ W AK o Kimax) (MPay/m) Komax (MPaym) Na(cycles) a4(mm) | We(mm)
2 0.48 8.2(9.3) 18.6 10160 0.85 | 0.27
0.66 14.2(15.5) 31.1 9050 2.50 | 0.75
0.49 8.2( 9.2) 19.1 8080 0.75 1 0.14
0.40 11.3(12.6) 25.7 12100 3.52 | 0.52
4 0.56 11.4(12.6) 26.2 8420 2.60 | 0.54
0.65 11.5(12.8) 25.8 7960 2.01 ] 0.52
0.51 8.1( 9.0) 17.9 6350 0.33 | 0.08
0.40 11.9(13.3) 27.2 9170 2.8510.19
10 { 0.51 11.6(12.8) 26.3 8870 1.70 | 0.18
0.65 11.8(13.0) 26.5 5810 1.00 } 0.18
B . Specimen thickness Komax . Overload miximum stress intensity factor
al W . Crack depth Nq . Number of retarded cycles
AK, . Baseline stress intensity factor range aa : Total retarded crack growth distance
Kimax . Baseline maximum stress intensity factor We . Overload plastic zone size
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Ky : Stress intensity factor
trom two-dimensional analysis
- K; : local stress intensity factor
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Fig. 10 Variation of stress intensity factor along the
crack front of specimen(B =10pm)
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