Prof. J.E. Akin, Rice University

Sample Problem 12.5 Pytel Kiusalaas "Mech of Materials™"

The 80-kg block hits the simply supported beam af its midspan after a drop of 10 mm
as shown in Fig. {a). Determine (1) the impact factor; and (2) the maximum dynamic
bending stress in the beam. Use E = 200 GPa for the beam. Assume that the block
and the beam stay in contact after the collision.

Solution
Part 1
The moment of inertia of the cross section of the beam abcut the neutral axis is
ﬁ! 3
r= '51_2 - %;}.L = 135.0 x 10° mm? — 1350 x 10-* m*

According to Table 6.3 on page 233, the static midspan deflection of the beam under
the weight of the 80-kg mass is

(mg)L> (80 x9.81)(1.2)°
4BET ~ 48(200 x 10°1(135.0 x 10-9)

From Eq. {12.12b), the impact factor is

m=14+ I+---—~1+\/ l(ﬂﬂ](f:}l:ja 5485 Answear
lLJ dy

The maximum dynamic load Py, at the midspan of the bzam is obtained by molti-
plying the static load by the impact factor:

Proax 2= n{mg) = S.485(80 x 0.81) = 4305 N

The maximum bending moment caused by this load oceurs at the midspan, as shown
in Fig, (b). [ts value is

dg = = 1.0464 x 10 m

Part 2

Mo _%m 6)=1291.5 N - m

which results in the maximum dynamic bending stress

_ Muaxe _ 1291.5(0.015)

— & -
may = —5—— = 0% 100 = 143.5 % 10 Pa = 143.5 MPa  Answer

lpm = 4305 N

4305 ‘[ i *4505
TN 0.6 m “:' O6m » N
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