
        ME 314 - Engineering Design : Mechanical Components
                                                      Lecture 17

Example: The shaft of a disk sander has 
a machined surface and is made of SAE 
1340 (quench & temper) steel alloy. The 
most severe loading occurs when an 
object is held near the periphery of the 
disk (100-mm radius) with sufficient force 
to develop a friction torque of 12 N.m. 
Assume a coefficient of friction of 0.6 
between the object and the disk, and 
neglect the effect of transverse shear 
loading on the critical section. What is 
the factor of safety guarding against the 
fatigue failure of the shaft?

Solution:

1) Material & Geometrical Properties
 

From Table A-10 (p. 993):

2) Applied Stresses



Under steady-state operating conditions, the torsional and axial stresses are constant 
while the bending stress is completely reversed (because, at any point on the fillet, it 
goes from tension-to-compression-to-tension during each shaft revolution). Hence,

Theoretical stress concentration factors for axial, bending, and torsion loads are found 
from Figs. C-1, C-2, and C-3, respectively.





To find the notch sensitivity coefficient we can use Fig. 6-35.



Eq.(6.13):



3) Endurance Limit

Load Factor: For combined axial & any other type of loading, Cload = 0.7

Remark: For combined torsion and bending Cload  = 1.  For axial, or for combined 
axial and any other type of load use the axial load factor: Cload  = 0.7 (see the second 
paragraph after Eq. (6.21b) on page 378 of text.

Size Factor:

Surface Factor:

Temperature:

Reliability:


