Chapter 12

L stress
Elastic modulus = -
strain
y= tensile stress F/A
" tensile strain AL/L;
g = shear stress ~ F/A
' shear strain Ax/h
_ volume stress AF/A AP
" volume strain AVYV; AV,
A= a2,
L.=lw
2 Text = lat
L, e Lf
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27.

A 200-kg load is hung on a wire having a length of 4.00 m,

cross-sectional area 0.200 x 1074 mg, and Young’'s modu-

lus 8.00 X 10" N/m?. What is its increase in length?

F_yAL
A L
. 200)(9.80)(4.00
AL = fL, St X ) 490 mm

AY (0.200x107%)(8.00x 10" ) )

28. Assume that Young's modulus is 1.50 X 10" N/m? for
bone and that the bone will fracture if stress greater than
1.50 % 105 N/m? is immposed on it. (a) What is the maxi-
mum force that can be exerted on the femur bone in the
leg if it has a minimum effective diameter of 2.50 cm?
(b) If this much force is applied compressively, by how
much does the 25.0-cm-long bone shorten?

F

(a) stress = L

A o
F :{:stress)z( ; )2
F=(150x10° N/m’ )z[
F=|736 kN |

(b) stress = Y(strain) :%

(stress)L, (1.50 x 10° N/'mz){[].ZSO m)
Y 150x10* N/m?

250%102 m )
2

AL =| 2.00 mm
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29. Evaluate Young's modulus for the material whose stress-
versus-strain curve is shown in Figure 12.15.

Stress
(MPa)
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. stress . i
The definition of ¥ =———— means that Y is the slope of the graph:
sfrain

v 300x10° N/m?*
0.003

LOx10" N/m?

Zﬂ If the shear stress in steel exceeds 4.00 X 10% N/m?2,

the steel ruptures. Determine the shearing force necessary
to (a) shear a steel bolt 1.00 cm in diameter and
(b) punch a 1.00-cm-diameter hole in a steel plate

0.500 cm thick.
(a) F=(A)(stress)
- 7(5.00 %10 m)’(4.00 % 10° N/m?)

=|314x10* N

(b) The area over which the shear occurs is equal to

the circumference of the hole times its thickness.
Thus,

A=(27r)t=27(5.00x10 m)(5.00x 10~ m)

=157%x107* m?

FIG. P12.33

So, F=(A)Stress =(1.57 x 107 m?)(4.00x 10° N/m?)=| 6.28 x10* N |.
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