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1TAM 202 Spring 2003 HW12 soln provided by Pankaj
12.6-2, 2.6-7, 2.6-14, 3.2-4, 3.3-4, 3.3-17 (due 04/15/13)
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A€-7 During a tension test of a mild-steel specimen
(see figure), the extensometer shows an elongation of
0.00140 in. with a gage length of 2 in. Assume that the
steel is stressed below the proportional limit and that the
modulus of elasticity E = 30 X 106 psi.

(a) What is the maximum normal stress Oy 10 the
specimen? (b) What is the maximum shear stress Toax!
(c) Draw a stress element oriented at an angle of 45° to the
axis of the bar and show all stresses acting on the faces of
this element.
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26-14 Two boards are joined by gluing along a
as shown in the figure. For purposes of cutting and:
the angle a between the plane of the joint and the |

. the boards must be between 10° and 40°. Under 2
load P, the normal stress in the boards is 4.9 MPa. *

. (a) What are the normal and shear stresses a
. the glued joint if @ = 20°? (b) If the allowable shea
on the joint is 2.25 MPa, what is the largest perr

~ value of the angle a? (c) For what angle o will th
.. stress on the glued joint be numerically equal to t¥
normal stress on the joint?
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%4 A circular steel tube of length L
In torsion by torques T (see figure).
(@) If the inner rading of the tube is r,
the measured angle of twist between the en

= 1.25 m is loaded

= 38 mm and
ds is 0.6°, what

is the shear strain % (in radians) at the inner surface?

() If the maximum allowable shear strain is 0.0004
Tad and the angle of twist is to be kept
the torque 7, what is the maximum
Dmax?
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85 /3./34 While removing a wheel to change a ti

Pagg /g

applies forces P = 100 N at the ends of the ar
wrench (see figure). The wrench is made of steel
modulus of elasticity G = 78 GPa. Each arm of ti
is 225 mm long and has a solid circular cross
diameter d = 12 mm.

(a) Determine the maximum shear stress it
that is turning the lug nut (arm A). (b) Determin
of twist (in degrees) of this same arm.
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/home/pkp2/f.m
November 6, 2002

% James Gere 3.3-17  Matab fle -m
% Numerical solution of the equation

function y=f(r)
y=r.A4-0.181891*r.A2-1.0004*r-2.07360
% just write this file f.m in your home
% directory and give command

% “fzero(@f,2)" it will give you zero
% of the function near 2

% Output of the matlab program

>> fzero(@f,2)

ans =
1.3988
Varlation of shear stress T with 5
T T T T T T T
7000
b= .
sooo}------&- [ /home /pkp2/202/plot.m cd
Ak Novesber 11, 2002
50001+ #-4¢ % These are the command to get the plot =~ 1
5 1 % of varlatlon of shear stress with r
H ' symsr T
& 4000+ T=4"900%(5.5+0) 1/(pi*(rrd-1.244))
; ¥ ezplot(T,0:5)
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