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Fig.1 Fractography of 2A12 aluminum specimens
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Fig.2 Cantilever beam under conventional bending and basic

vibration fatigue loads
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Fig.3 Geometric model of cantilever beam (unit: mm)
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Fig.4 Numerical model of cantilever beam
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Tab.1 Natural frequencies of cantilever beam

Mrfc K%(E/He A/ Hz MR/ %
1 61.526 61.816 0.471
2 — 307.234 —
3 — 321.251 —

(a) HE1HY
(a) First 1 order

(b) 28
(b) Second order

(c) ZB3BY
(c) Third order
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Fig.5 First three modes of cantilever beam
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Tab.2 Dynamic responses at points A and B under
different excitation levels

IR 4h R [ RERAE S
exvs.s/  Oruss/  Exms.s/  Oruss/ Orusal/ Orwsal/

pe MPa pe MPa MPa oyys s
0.06 573.05 38.97 561.76 38.2 50.9 1.33
0.10 702.00 47.74 72647 494 65.7 1.33
0.20 985.62 67.02 1026.47 69.8 92.9 1.33
0.30 1247.94 84.86 1257.35 85.5 114.0 1.33
0.50 1645.78 111.91 1617.59 110.2 147.0 1.33
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Fig.12 Conventional bending fatigue test of cantilever beam
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Tab.3 Conventional fatigue test results

R BASII  BAHE GRS/ o
5 WAE/pe N J1/MPa MPa AR
1 6 712.55 456.45 608.45 3 564
2 3418.07 232.43 309.83 53414
3 3031.59 206.15 274.80 15602
4 3146.18 213.94 285.18 13470
5 3 309.90 225.07 300.02 27 799
6 3170.50 215.59 287.39 41 384
7 7 001.54 476.10 634.65 705
8 5 869.55 399.13 532.04 3 896
9 5765.12 392.02 522.56 1548
10 3 847.62 261.64 348.76 26 268
11 2 845.31 193.48 257.91 98 632
12 3047.88 207.26 276.27 53 464
13 2 488.58 169.22 225.57 133 798
14 1484.70 100.96 134.58 768 301
15 1512.92 102.88 137.14 731 887
16 1197.96 81.46 108.59 1046 661
17 5330.17 362.45 483.15 7815
18 4118.85 280.08 373.35 18 235
19 7 243.56 492.56 656.59 1554
20 1778.98 120.97 161.25 300 317
21 1926.92 131.03 174.66 146 082
22 1489.61 101.29 135.02 834 216
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Fig.13 Crack initiation position and propagation path of typi-

cal conventional fatigue test specimens
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Fig.14  Vibration fatigue test of cantilever beam
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Tab.4 Vibration fatigue test results

F5 Bk Hz ) opusa/MPa H
1 51.94 2054 484
2 0.06 56.00 1443528
3 54.84 2 140 860
4 61.77 1137836
5 0.10 63.63 1161784
6 59.69 1119586
7 97.86 224 872
8 0.20 106.98 267 876
9 89.34 192 456
10 104.32 113 694
11 0.30 87.33 202 791
12 113.11 110 595
13 138.25 102 223
14 136.72 174 611
15 0-50 149.18 56 083
16 134.77 85475
17 161.00 45140
18 0-60 161.00 38 893
19 208.00 15196
20 1.00 208.00 14 327
21 208.00 10 821
22 228.00 9533
23 1.20 228.00 12 027
24 228.00 8 052
25 294.00 4219
26 2.00 294.00 2 892
27 294.00 2715

X
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Fig.15 Crack initiation position of typical vibration fatigue

test specimens
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