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A steel specimen has a minimum ultimate strength of 520 MPa 
has a machine surface. Estimate the factor Ka
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A steel shaft is loaded in bending. It has a 32 mm diameter and a 
filleted shoulder of 38 mm diameter. Estimate the size factor kb for
(a) rotating mode
(b) nonrotating mode
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A 1035 steel has a tensile strength of 80 kpsi and is to be used for a 
part that operates at a temperature of 750 F. Estimate the endurance 
limit at the operating temperature if 
(a) only the tensile strength at room temperature is known
(b) at the room-temperature of 70F, the endurance limit for the 
material is found by test to be Se' = 39 kpsi
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A 1080 hot-rolled steel bar has been machined to a diameter of 1 in.
It is to be placed in reversed axial loading for 70,000 cycles to failure in 
an operating environment of 650 F. Estimate the endurance limit and 
fatigue strength at 70,000 cycles. Assume reliability for the endurance 
limit estimate to be 99% and ultimate tensile strength (S_ut) at 70 F to 
be 112 kpsi.
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