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Abstract

The effects of % overload (% O.L), baseline stress intensity factor range (J4K,) and dimension-
less crack depth (a/W) are examined for the retardation behaviors after a single overload and
high-low block loads in 7075-T73 aluminum alloy. And wheeler model, which is one of the fatigue
life prediction models, is modified to predict retardation life using these test results. The retarda-
tion cycles (N,) increased with a decrease in a/W and an increase in 9% O.L. and 4K,. These
effects are more severe after high-low block loads than single overload. In the case of single
overload, the main mechanisms of the retardation are the crack closure and the relaxation of K
due to crack branching. But in the case of high-low block loads, that of the main mechanism is
the crack closure caused by the accumulated compressive residual stree at the crack tip, which
is related with the contact of fracture surfaces. Test results were multiple regression analyzed and
got regressed shaping correction factors, (nec, as function of %0.L., a/W and 4K,. Wheeler
model is modified by using these (n)zsc. The number of delay cycles calculated by modified
Wheeler model were in good agreement with the test results of this study.
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Table 1 Single overload test results

No.|%O.L.{ a/W |[4K,Kimax)| Komax | Nexe
(MPa,/m )| (MPa/m) | (cycles)
S1 8.0( 8.9 13.4 3,400
] 0.40
S2 11.5(12.8)| 19.2 5,370
S3 s0 | 0.56 8.0( 8.9)| 13.6 1,940
S4 ’ 11.6(12.9)| 19.4 2,620
S5 8.2(9.1)| 13.6 1,560
— 0.65
S6 11.6(12.9)| 19.6 1,900
S7 8.0(8.8)| 17.7 9,380
— 0.40
S8 11.3(12.6)| 25.7 12,100
S9 100 | 056 8.9( 8.9 17.9 6,290
S10 ’ 11.4(12.6)| 26.2 8,420
S11 8.1(9.0)| 18.3 4,810
— 0.65
S12 11.5(12.8)| 25.8 7,960
S13 7.9(8.8)| 20.3 16,150
—— 0.40
S14 11.5(12.7)1 29.2 20,630
S15 8.0( 8.9) 20.6 11,550
— 130 | 0.56
S16 11.5(12.8)| 29.8 19,000
S17 0.65 8.1(9.0)| 20.8 10,860
S18 ' 11.6(12.9)| 29.7 18,770
Table 2 High-low block loads test results
No.|%O0.L.| a/W |4Ky(Kinex)| Komax | (Noexe
(MPaym )| (MPa/m) | (cycles)
Bl 0.40 |8.14(9.05)| 13.57 5,470
B2 50 | 0.56 |7.76(8.62)| 12.93 4,270
B3 0.65 (8.14(9.04)| 13.56 2,540
B4 0.40 [7.90(8.78)| 17.56 28,750
B5| 100 | 0.56 |7.73(8.59)| 17.19 19,600
B6 0.65 |7.66(8.51)| 17.01 12,780
B7 0.40 |8.08(8.98)| 20.65 1,037,600
B8 130 | 0.56 |8.17(9.08)| 20.88 110,680
B9 0.65 [7.90(8.77)1 20.18 30,560

) 5}% (low loads) 9§ Q¥ o 24 o 2
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Fig. 7 Wheeler’s retardation model
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Wheeler model
% Single overlood

No. | n (Nodeowr | No. | n (N ocomp
(cycles) (cycles)
S1 |3.55 3,405 S10 | 2.27 8,406
S2 14.65 5,383 S11 |1.58 4,826
S3 |2.56 1,940 S12 12.24 7,936
S4 13.52 2,612 513 1.90) 16,129
S5 12.13 1,560 S14 |2.27| 20,670
S6 |3.02 1,900 S15|1.66| 11,538
S7 (2.53 9,387 S16 | 2.17| 19,098
S8 |2.591 12,124 S17 11.65( 10,885
S9 |1.87 6,294 S18 12.211 18,835
% High-low block loadé
No.| n | (Noeow | No.| n (N Deowe
(cycles) (cycles)
Bl |4.54 5,492 B6 [2.48] 12,726
B2 14.08 4,271 B7 14.89| 1,025,021
B3 {3.29 2,512 B8 |3.38) 111,378
B4 |3.22| 28,782 B9 |2.44| 30,565
B5 [2.87 19,621
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