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Abstract: Some commonly used fatigue life analysis approaches for notched components

were systemically reviewed. According to different descriptions of the notch effect, the fa-

tigue life analysis approaches for notched component were classified into three categories,

namely, local stress-strain approaches, stress gradient approaches and critical zone approa-

ches. The capability of each approach was discussed and experimentally checked by four

groups of LCF (low cycle fatigue) test data of LY12CZ aluminum alloy under different notch

geometry. It’s found that the predictions with regard to stress gradient and distribution of

stress field (e. g. critical zone approach and stress gradient approach) show a good agree-

ment with test data as well as the stress field intensity approach can predict the correct fail-

ure location, while the local stress-strain approach showes poor fitness and low accuracy.
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Table 1 Comparsion of fatigue life analysis approaches for notched components
CZA
LSSA SGA
NSA SFIA CDM
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Table 3 Analytical result of characteristic stress of stress field at the notch root
S./ G/ SFIA Point method Line method Qylafku
K, K¢
MPa MPa 6./ MPa oi/MPa 6w/ MPa oo/ MPa
80 286.11 247.62 281. 46 277.4 282. 54
DH-A 2.27  2.19
150 363.55 320. 06 356. 24 356. 8 358. 84
80 297.66 239. 33 265. 46 269.55 284. 65
DH-A 3.42  2.68
150 366. 55 319. 24 361.95 363. 88 362.1
DH-B 2.44  2.34 98 316. 64 276.06 311.83 306. 43 298.15
DH-B 2.75  2.43 98 341.40 279.23 329.53 313. 34 306. 17
DN-A 1.64 1.51 78.4 253. 47 224.12 242. 39 237. 34 248.58
DN-A 1.74  1.57 78.4 266.53 230. 10 256. 38 250. 49 263.46
80 303.91 261. 89 295.15 292. 64 299.65
DN-B 2.04  1.99
100 340. 95 298.93 339.01 337.8 329.7
80 309. 31 250. 45 281.73 264.9 300. 05
DN-B 2.08 1.71
100 342. 38 292. 40 338.73 322. 64 330. 2
K Peterson s a;=0.63mm
4 LYI12CZ
Table 4 Properties of aluminum alloy LY12CZ
E/MPa v R Aoy, /MPa AK,,/(MPa « m% ) L,/mm D/mm
71022 0.3 0.1 106. 4 2.48 0.173 0.185
5 ( :cycles)
Table 5 Fatigue life comparison between estimation and experiment (unit:cycles)
S./ LSSA NSA SFIA CDM CDM SGA
MPa (Neuber) (Collins) (Yao) (PMD (LM) (Qylafkw
80 42053 741343 202770 168180 186610 163270 135885
DH-A
150 1963 56501 32773 17036 16851 16176 17352
DH-B 98 46509 314662 96746 45660 66667 75970 161597
DN-A 78.4 78487 6389792 295802 282080 308820 249922 223973
80 33302 1260877 146617 106 000 117400 85566 76117
DN-B
100 11926 378557 58487 33360 34930 45440 31011
5
3 s
b
4 ( ) )
LY12CZ
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