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Torsional Fracture of Constant Velocity Universal Drive
Shaft Processed with Strengthening Technology

LU Xi

(School of Mechanical Engineering, University of Shanghai for Science and Technology , Shanghai 200093 , China)

Abstract: Using the material specimen of a constant velocity universal drive shaft processed with
strengthening technology as a test object, the form and type of torsional fracture, the hardness
characteristic of fracture and the relationships among fracture hardness,residual static strength and
residual static stiffness were investigated. The results show that the static fracture morphology is
of smooth transverse shear whether the strengthening by light load or the damaging by heavy load
has been carried out on the specimen under the action of fatigue load spectrum. All the
morphologyies of fatigue fracture are of rugged transverse shear or tensile fracture,and they bear
no obvious internal relations to the strengthening process,damage process and fatigue life. During
the process of specimen fatigue frature, the residual static strength, residual static stiffness and

average hardness of fracture area retain the same chamging trend and rule.
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Fig.1 Material specimen
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Fig.2 Fracture morphology of static torsional

fracture and fatigue fracture
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Fig.3 Trausverse shear fracture morphology

of specimen P—30
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Tab.1 Mechanical characteristic of transverse

shear specimess
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Tab.2 Test conditions and hardness of

damage specimens
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Tab.3 Fatigue life and fracture morphology under

low-amplitude load strengthening
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Fig.4 Specimens of normal fracture and

transverse shear fracture
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Fig.5 Transvere shear fracture morphology

of specimen P—35
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Fig.6 Hardness change with different
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fracture morphology
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Fig.7 Changing rates of fatigue strength and hardness
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Fig.8 Relations among hardness, residual static

strength and residual static stiffness
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