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* As shown in the figure on the right,
when the bearing 1s only subjected to
a pure radial force, analyze the force
conditions at points a, b, and ¢ on the
rolling element, the 1nner ring
raceway contact point, and the outer
ring raceway contact point,
respectively. Draw a simplified
diagram of the contact stress
variations
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* A certain shaft in a piece of equipment 1s supported at both ends
by 30207E-type bearings (as shown in the figure). The shaft
operates at a speed of n=1450 r/min, works at normal
temperature with f;=1, and 1s subjected to an axial load of
F,=3000N. The radial loads on the bearings are F,; =3000N and
F.,=6000N. The designed service life 1s L;=1500 hours, and the
load factor 1s £=1.5.
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* (1) Determine the magnitude and direction of the axial forces S1 and S2 derived
from the bearing.

* (2) Please check whether the bearing meets the service life requirements.
* Appendix: The relevant parameters for the 30207E type bearing are as follows:

e Cr=51500N, e=0.37, s—ZF;. When% <e, X=1, Y=0: When%>e, X=0.4, Y=1.6.
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« Service life calculation formula: L, = @(—)‘g (e=10/3)
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The structure of the output shaft of a two-stage standard cylindrical gear reducer is
shown 1n the Figure. It 1s known that the diameter of the gear indexing circle d =

332 mm, the circumferential force F; = 7780 N, the radial force F, = 2860 N, and
the axial force F,, = 1100 N, which 1s working in one direction. The distance between
the pivot point and the midpoint of the gear L; = 140 mm,L, = 80 mm.
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a) Draw a force sketch of the shaft; L
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b) Calculate the support reaction force;

c) Draw the bendin rﬁonilenft diagram, synthetic bending moment diagram and
torque diagram ot the shaft;

d) Indicate the location of the hazardous profile.
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