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Known: A bevel pinion mounted on a shaft is simply supported by bearing A and
bearing B, and specified load components acting on it. The left end of the shaft,
closer to bearing A, is coupled to an electric motor while the right end is free. Bearing
A takes thrust. Shaft diameter, stress concentration factors, material strengths and
surface finish are specified.

Find: Estimate the factor of safety for the shaft.
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[image: image2.jpg]Schematic and Given Data:

Fp=24kN
Bearing A

F=40kN

Fy=15kN
Bearing B

Shaft:

Machined steel, ground finish

Sy =900 MPa'
Sy =700 MPa
Kf = 1.3 (bending)
K = 12 (torsion)
Kf = 1.3 (axial)
Note: Gurfmtﬂlclul75mmndiu d=33mm
from the shaft axis.
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Comments:

(1) In this problem, the (mean) axial stresses are small compared to the (mean)
torsion stresses but are still included in the analysis (Gem changes by about 2%
when axial stresses are considered).

(2) Itis important to estimate the stress concentration factors accurately since they
inversely affect the safety factor.

(3) The maximum bending moment can be reduced by decreasing the length of the

shaft and/or placing the gear closer to one of the support bearings. Placing the

gear closer to a bearing, however, has the undesirable side-effect of producing
higher loads on the bearing.
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