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A Study on Fatigue Crack Growth Retardation Phenomena
of Al 7075—T6 Alloy under Multiple overload( I)
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Abstract

Aircraft structures and engineering structures are always subject to variable amplitude
loads. Variable amplitude loads include some kind of loading history ; for example, constant
amplitude load, single peak overload and block overload etc. Crack growth under variable
amplitude loading exhibits retardation effect.

In this study, the 4 point bending fatigue test was performed by hydrolic servo fatigue
testing machine on 7075—T6 Al—alloy.

The retardation effect of overload ratio and numbers of overload cycle was quantitatively
studied.

1) Change of retardation effect against increment of overload ratio is more evident when

the multiple overload is applied than single overload is done.

2) The number of overload cycle is very important factor about the crack growth retarda-

tion effect when the overload ratio is more than 1.75; that is not when the overload

ratio is less than 1.75.
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3) Overload affected zone size increased gradually by increment of crack growth retarda-

tion effect.

4) Crack driving force is more greatly reduced when the crack tip branched off two direc-

tion than it sloped to one direction.
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Table 1. Chemical composition of al 7075—T6
NOMENC- | CHEMICAL COMPOSITION(wt%)
LATUER Cul| Si|Fe|Mg|Cr|Zn{Mn| Al

Al 7075—Té6 |1.52|0.12/0.31{2.62(0.21/5.54|0.01| Bal

Table 2 Mechanical Properties of Al 7075—T6

NOMENC- | TENSILE YIELD ELONGA-
LATURE |STRENGTH [STRENGTH| _TION

Al 7075—T6| 569.8 MPa | 483.5 MPa 8.6%

Al 7075—T6 Usrel|lx gted W3fo g 7}7he]
AlHg MAstc) Ak el AHFY Ao
Figlol A 2oiF= 4w A9 #HEFX:X(Si-
ngle Edge Notched) HE&#ANYAE A ztstadc)

ES5AE W19 notche) B BAksty A
H3F HYEE sl 2 S % 02mm, #
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Table 3. Crack Retardation Phenomina of Single
Peak Overload and Multiple Overload.

OLR|OLN| N* & | Max Pu| Type
(cycle)| (cycle) | (mm) |(X10°N)| Branch
1 10000 | 0.32 3.53 -
15 30 12000 | 0.32 3.53 -
50 12000 | 0.31 3.53 0
16000 | 0.74 4.19 0
18000 | 0.86 4.19 0
1.75 10 19000 | 1.14 4.19 0
30 20000 | 1.35 4.19 0
50 22000 | 1.37 4.19 0
17000 | 0.86 471 0
5 34000 | 1.15 471 T
20 10 43000 | 1.27 471 T
20 1117000 | 1.34 471 T
30 156000 | 2.18 4.71 T
50 289000 | 2.80 471 T

N*: B3 WREIE Ao &

O : Crack tip slope to one direction

a* | EfTE PER

T : Crack tip branch off two direction

Max P, ! maximum value of overload
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