T'VE SIGNIFICANTLY IMPROVED ON THE
SOLUTION TOo THE N=Ill SQUARE PACKING
PROBLEM BY USING A HYDRAULIC PRESS.



An AISI 1020 cold-drawn steel shaft with the geometry shown in the figure carries a
transverse load of 7 kKN and a torque of 107 N + m. Examine the shaft for strength and
deflection. If the largest allowable slope at the bearings 1s 0.001 rad and at the gear
mesh is 0.0005 rad, what is the factor of safety guarding against damaging distortion?
Using the DE-Goodman criterion, what i1s the factor of safety guarding against a
fatigue failure? If the shaft turns out to be unsatisfactory, what would you recommend
to correct the problem?
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The shaft shown in the figure is driven by a gear at the right keyway, drives a fan at

the left keyway, and is supported by two deep-groove ball bearings. The shaft is made

from AISI 1020 cold-drawn steel. At steady-state speed, the gear transmits a radial

load of 230 Ibf and a tangential load of 633 Ibf at a pitch diameter of 8 in.

(a) Determine fatigue factors of safety at any potentially critical locations using the
DE-Gerber failure criterion.

(b) Check that deflections satisty the suggested minimums for bearings and gears.
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