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Abstract

The most fatigue tests carried out under the either stress or strain control, but machines and
structures had taken variable stress. This variable stress was treated as statistics based on p-type
distributions.

In this paper, the cumulative fatigue damage of SM45C round bar specimens having a center hole
resulting from block loading with p-distributions in rotating bending condition, is presentd. The value
of p was changed in the range from 0.25 to 1 ; 0.25,0.5,0.75, 1.

The following conclusions were obtained through the constant stress amplitude experiments and
the block loading experiments.

(1) In constant loading test, fatigue life was affected by cyclic rate. From experimental data, N,

(100cpm)/N (3000cpm) equal to 0.56.

(2) In case of the cyclic rate 100cpm and 3000cpm, at the high stress amplitude level the crack
propagation life N, is longer than the low stress amplitude level.

(3) Miner’s hypothesis may be valid for p=0.75 and prediction of fatigue life by Haibach’s method
agree with experimental data well for the case p=0.5, while the modified Miner’s method agree
with experimental data well for the case p=0.25.
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Table 1 Mechanical properties of material
(kgf/mm?)

Material | 6y | 0w | @ |0y . Yield strength
o, ; Ultimate strength
SM45C {34.2(66.8(17. 0] @ ; Percent elongation

Table 2 Chemical composition of material

(Wt,%)
Material | C Si |[Mn| P S | Cu | Ni
SM45C 10,45 0,25 | 0,76 (0, 014{0, 006 0, 02 | 0. 01
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Fig. 2 Configuration of weld joint(unit : mm)
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Fig. 3 Configuration of bead sequence

Table 3 Mechanical properties of welding wire

(kgf/mm?)
Tensile Yielding | Elongation Impact
strength point Value
50.0 45,5 22,0 45.5

Table 4 Chemical composition of welding wire

(Wt,%)
C Si Mn P S
0.15 0,02 0,92 0.01 0,01
Table 5 Welding condition
Speed
] Current |Voltage
(mm) Pass (A) V) (c.m/ Remark
min)
2.4 10 400 29 20 MIG-W
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Fig. 4 Configuration of fatigue test specimen(unit, mm)
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Table 6 Block loading pattern

p-type distributions
Step | Stress Sai/Sa
No. | cycles
imposed p=1 p=0,75 p=0,5 p=0.25 p=0
1 1 1 1 1 1 1
2 4 1 0,988 0,975  0.963  0.950
3 70 1 0.963 0,925 0.888  0.850
4 680) 1 0,932 0,83 0.794 0.725
5 5000, 1 0,895 0,788 0.682 0,575
6 230001 1 0,857 0,713 0,568 0,425
7 70000 1 0,820 0,638 0,456 0,275
8 302500 1 0,782 0,563 0.344 0.125
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