Lecture 14 Review

For a rectangular cross-section: at the neutral plane, the shear
stress is and the normal stress is
* Zero, zero

e _zero, maximum

(e maximum, zero

*  maximum, maximum




Shear and Normal Stresses in
Practical Robots
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where Az is the area of the cross section beyond the section at a distance of y away from the neutral axis, Ve is the centroid
of that area away from the neutral axis, and Be is the widih of the section at a distance of y from the neutral axis. The
accuracy of the above shear stress formula depends on the aspect ratio of the cross section of the ellipse. For very high
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Jadhav et al, Soft Robotics, Vol. 9, pp. 173, (Feb 14, 2022).



T= VA
iy

Example 10.5

The cantilevered beam shown below is loaded in pure bending. The beam has a cross
section at location C on the beam as shown below right. The origin O is located on the
neutral axis of the beam.

a) Determine the second area moment /,,_ corresponding to the neutral axis of the
-
beam.

b) Dectermine the distribution of normal stress on the cross section of the beam as a
function of y.

¢) Determine the maximum (magnitude) normal stress occurring on the cross-
sectional face at C.

.
D e b= wm

r c B}% A t:=00 mwm

h =100 wawa.

A\ F\"k& S\LN.V‘ S\"‘ &S &\.‘A‘T'\\“&\‘Q“ — E .1:’ a"{qax ‘0.5 W\‘
on  cwtsSeclian . :

u="—f§5=0

c= V(& 5 .3_{‘ - (A
T _(1%%%;:3_3_ 0465x(0 (L)

T = VW 5= L:lxm"’%)

109
To= VORDE 3D < qoui0% () ok oA
T—G: : '% \ '\'ia 3
e Ub\'\"’\ Qﬁl *_~ 103x '0'3(%'\ ‘E- @_g_g 1 qu-(,l@\k)
IRT TR . 2R
Beams: Flexural and shear stresses b ‘_ N o Kl’ig ‘.\. (Q-b‘\')
PR




Beams: Flexural and shear stresses



Example 10.10

A timber plank 1s to be used as a diving board. The diving board 1s held down at end A
by a steel strap that is secured by anchor bolts and rests on a roller at location B.
Calculate the maximum permissible load £ such that the maximum normal stress in

- [y
the diving board does not exceed 11 MPUK
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