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Crack Retardation by Load Reduction During Fatigue Crack
Propagation
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Abstract

Fracture life and crack retardation behavior were examined experimentally using CT specimens of
aluminum alloy 5083. Crack retardation life and fracture life were a wide difference. between 0.8 and
0.6 in proportion to ratio of load reduction. The wheeler model retardation parameter was used
successfully to predict crack growth behavior. By using a crack propagation rule, prediction of fracture
life can be evaluated quantitatively. A statistical approach based on Weibull distribution was applied to
the test data to evaluate the dispersion in the retardation life and fracture life by the change of load

reduction.
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Table 1 Chemical compositions (wt. %)

Si Fe Cu | Mn [ Mg | Cr | Al
Al5083 |0.132 | 0.181 | 0.014 | 0.489 | 4.13 | 0.104 | Bal.
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Table 2 Mechanical properties of AIS083

Tensile Yield
Material | Strength | Strength
MPa MPa % (HB)

Al5083 290 145 22 67

Elongation | Hardness
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Fig. 1 Shape and dimensions of CT specimen
(unit : mm)
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Table 3 The experiment and calcualted results of
A15083

. Na=14(ex) Na=14 cal) ND(GX ND(cal)
Speci. | Ry (cycles) (cycl(es) (cyc]es)) (cycles) n{cal)
ALO1L 37,800
Al-02 42,300
AL03 44,400
Al-04 41,400
AL-05 42,300
ALoe] 10 o500 ] 41000
AL07 48,400
Al-08 46,700
AL-09 42,300
Al-10 38,100
Al 69,000 | 67,095 | 13,500 | 13,473 | 7.27
Al12 66,000 | 65,029 | 11,400 | 11,403 | 6.73
Al-13 77400 | 74,944 | 21,300 | 21,353 | 8.69
Al-14 75,300 | 73,377 | 19,700 | 19,753 | 8.46
Al-15 62,700 | 69,608 | 15,900 | 15,983 | 7.81
Al-16| %8 61,800 | 64,756 | 11,100 | 11,133 | 6.65
Al-17 60,900 | 69,608 | 15,900 | 15,983 | 7.81
Al-18 61,500 | 66,011 | 12,300 | 12,383 | 7.00
Al-19 72,600 | 70,935 | 17,300 | 17,333 | 8.06
Al-20 57,000 | 62,623 | 9,000 | 9,003 | 593
Al 296,400 | 253,783 |162,300]161,163| 4.32
Al-2 426,300 | 338,002 {245,700 | 245,483 | 4.82
AL-23 263,400 | 256,490 |163,800|163,873| 4.34
Al-24 349,800 | 266,347 |174,000|173,723| 4.41
Al-25 365,100 | 278,378 |185,200/185,753| 4.49
A1-26 | 90 [339,600 | 316,757 |222,600|223,553| 4.71
AL27 330000 | 318,074 |225,600|225,453| 4.72
A28 237,000 | 232,584 |140,100|139,963| 4.15
AI-29 432,900 | 353,043 |259,200 (260,423 | 4.86
Al-30 457,600 | 383,567 |290,100290,943| 5.02
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Table 4 Statistical properties of retardation
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life, retardation exponent and fracture life

Np(ex) Np(cal) n N.-14(ex) Na-14(cal)
Ratio of Load
Reduction 08 0.6 0.8 06| 08 06 1.0 0.8 0.6 0.8 06
Number of Sample 10 10 10 10; 10| 10 10 10 10 10 10
Sample Mean
(Cycles) 14,700| 206,000] 14,800| 207,000| 7.39] 4.55| 43,900| 65,900] 348,000 67,900{ 298,000
24
Standard Deviation

4590 57500 4,610 57,900f 1.16| 047 6,970 9,400| 87,900/ 6,790/ 60,900
(Cycles)
Coefficient of

L 31.2 279 31.1 30.0f 157} 10.3 159 14.3 253 100 204

Variation(%)
Weibull m 36 41| 350 407 826 159 81| 934 459 168 591
Distribution
Parameter n | 16,400| 228,000| 16,400 228,000 7.85] 4.72| 46,700/ 69,700| 382,000} 70,300 322,00ﬂ
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