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Fig. 1 Analysis of stress characteristic at

crack tips under compressiomrshear loading
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Table 1 Chemical components and mechanical

properties of materials( %)

C Si Mn Mo Cr Ni G/MPa OW/MPa E/GPa

1.1 0.20 0.31 0.25 1.2 0.8 1010 1180 120
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Fig. 2 Pre cracking device (a) and
geometry of specimen (b) (unit: mm)

1 —Specimen; 2 —Impact load; 3 —Conical wedge;
4 —Supporting; 5 —Conical wedge
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Fig. 3

crack and crack extension direction

[lustration of pre cracking, fatigue
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1 —M achine notch; 2 —Impact crack; 3 —Fatigue crack
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Fig. 4 Fatigue crack extension

rates caused by compressiomrshear loading
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Fig. 5 Influence of compressive stress 0/ 0,
on fatigue crack extension rate
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Fig. 6 Influence of compressive stress 0/ 0y
on critical crack extension angle
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EXPERIMENTAL STUDY ON FATIGUE CRACK GROWTH
OF HIGH STRENGTH STEEL SUBJECTED TO
COMPRESSIVE SHEAR LOADING
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ABSTRACT High compressive-shear stress beneath the contact point of ball bearing is the main reason for its fatigue

failure. In order to obtain the knowledge of compressive shear fatigue crack growth, thimrwall tube specimens with axial

crack are used in the experiments. The specimens are loaded by a cyclic torque combined with different axial compressive

stresses. The results show that fatigue crack growth rate and cracking angle are greatly affected by compressive stresses,

the crack growth rate increases while cracking angle decreases with the increasing of compressive stresses. The threshold

value seems insensative to compressive stresses. The results also show that fatigue crack growth tends to mode [ fracture

and become unstable at higher compressive stresses, which reveals that any microcracks or faults parallel to compressive

stress are the most dangerous under fatigue loading.
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