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Analytical Study for Service Loading
Fatigue of Automobile Idling

Kim Gui-sik*, Cho Sung-bae*¥*

ABSTRACT

This study was investigated of the generation of random waves, cycle counting
methods and evaluation of equivalent amplitudes on service loadings. The service
loading waves are examined at four parts of a automobile, i. e., front axle (FA),
transmission (TM), universal joint(UJ]) and manifold (MF) .

The amplitude of the service loading waves are large at FA and TM, and small
at UJ and MF, respectively, The wave frequencies of the four parts had band from
O to 5Hz, especially, they are shown to the most power spectral density at 4Hz, The
results of range and rainflow cycle counting method on the waves are about the same
at the each part. since these had narrow frequency bands. The equivalent amplitudes
of the waves by the rainflow method are alike FA and TM, and UJ and MF,
respectively, but those by range method are different all parts. Therefore, the former
is more available than the latter according to consideration of fatigue damage and

the cycle counting results.
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Service loading wave and power spectrum
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Table 1. Results of cycle count for load amplitude

Rainflow Method Range Method
Amplitude Count No, Amplitude Count No.
0.32 739 0.32 526
0.96 179 0.96 266
1.60 67 1.60 105
Front axle 2.24 17 2.24 52
2.88 5 2.88 19
4.16 3 3.52 7
4.80 1 4.16 15
5.44 8 4.80 16
6.08 4 5. 44 9
6.08 8
0.39 852 0.39 708
1.17 113 1.17 197
1.95 37 1.95 65
Transmission 2.74 7 2.74 24
3.52 7 3.52 16
4.30 1 4.30 4
5.08 2 5.08 9
5.86 1
6.64 3
0.31 924 0.31 656
0.94 74 0.94 266
Universal 1.57 20 1.57 73
joint 2.20 2 2.20 21
2.83 2 2.83 6
3.45 1 3.45 1
0.39 946 0.39 815
1.17 64 1.76 120
Manifold 1.95 8 1.96 62
2.74 4 2.74 16
3.52 1 3.52 9
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Table 2. Results of cycle counting for mean load

Rainflow Method

Range Method

Mean load Count No, Mean load Count No,
0.24 149 0.29 468
0.87 387 0.87 267
1.51 320 1.44 152
Front axle 2.14 64 2.02 48
2.77 55 2.60 21
3.40 16 3.18 29
4.67 14 4.33 12
5.30 8 4.91 15
5.93 10 5.49 10
-0.52 2 0.27 554
0.03 364 0.82 278
Transmission 0.58 364 1.37 104
1.13 179 1.91 30
1.68 58 2.46 15
2.23 36 3.01 29
2.77 6 4.10 2
4.42 14 5.74 9
-2.87 8 0.15 375
-2.32 6 0.46 287
Universal -1.77 71 0.77 192
joint -1.22 101 1.08 84
-0.67 144 1.39 36
-0.12 oll 1.69 24
-0.42 141 2.00 7
-0.97 21 2.31 12
-1.52 12 2.62 2
-2.62 8 3.23 3
-0.55 6 0.16 515
-0.002 699 0.48 230
0.55 205 0.80 95
Manifold 1.10 49 1.12 77
1.65 34 1.43 59
2.21 20 1.75 14
2.76 6 2.07 11
4,96 4 3.02 19
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