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Problem 1 —Equilibrium Equations (20 points)

Member A of the body shown in the figure is subjected to a compressive force of 5
kN. Determine the average normal stress acting on the member C which has a
diameter of 10 mm and in member B which has a thickness of 30 mm.
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Problem 2- Principal stresses, shear stress and orientations (20 points)

The state of stress at a point is shown on the element. Determine (a) the principal
stresses (b) the maximum in plane shear stress and average normal stress at the point.

Determine the values of 6, and 6s.
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o, = 180 MPa a, =0 Tay ==150MPa
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Orientation of principal stress:
T, =150
28, = . = = =1 6667
R = e -2 (180-0M2
g, =60.482° and  —29.518°
Use Eq. 9- 1 to detrmine the pricipal plane of o, and o;:
o= E'-—-;-:-ﬂ- +%m 26+ 1., 5in28, wheme 8 = 60.482°
= w:;u + m 2(60.482%) + (~150) sin 2(60.482°) = ~84.9 MPa
Therefore @,; =60.5° Ans  and 6, =-20.5*  Ans ~
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Problem 3- (Use Mohr’s circle for this problem)-20 pts

Determine the equivalent state of stress if an 2 ki
element 15 oriented 207 clockwise from the element shown,
Show the result on the element, L
3 k=i
4 4 k=i
2 ks
-~
Construction of the Cirele: In accordance with the sign 3 k=i
convention, &, = 3 ki, a, = =2 ki and T, = =d kii. Hence,
(= A, dksi
Tpg = ot ;‘J* - *i ) - 0.500 ksi

The coordinates Tor reference points A and O are
A3 =4 Cp 506, O

The radius of the circle s

— 3 =
Ro= o (3=05000" +4% = 4,717 ksi

Stress wnt The Rovared Elemern: The normal and shear

alreds l.'un|||x:-:|n:ub.{ o, and r”.} are represented by the coondmate

of puim # on the circle. o, can be desermined by caleulxing the Tese)
covrdenates of point (0 on the cirele.

Ed '
o, = 0,500+ 4.71Tcos 17.99° = 4.99 kai Ans S P4,
T, = =4 T1Tsin 1799 = =146 ksi Ans %
Wzﬂ.
o, = 0.500=4.71Tcos 17.99° = =39 ksi Ans
(0 4 g .
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Problem 4- Stress-20 pts

A point on a thin plate is subjected to the 2 successive states of stress shown.
Determine the resultant state of stress represented on the element oriented as shown in
the right.
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e =T s
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= 37.28 MPa
Combining the stress components of two elements yiekls
o, =i, #(r), = =237 54443 = <153 MPa Ans
a,=(a) +(g), =-325-4443=-35TMPa  Ans
r,=(5,) +(1,), =6495+37.28 = 102 MPa Ans



Problem 5-Equilibrium- 20 pts

The shaft is supported at its ends by two bearings A
and B and is subjected to the forces applied to the pulleys
fixed to the shaft. Determine the resultant internal loadings
acting on the cross section through point C. The 400-N
forees act in the —z direction and the 200-N and 80-N forces
act o the +v direction. The journal bearings at A and B
exert only y and z components of force on the shaft.
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Support Reactions :

IM =0;  160(0.4) +400(0.7) - A, (1.4) = 0
A, =24571N

IE =0, -24571-B, +400+160=0
B, =31429N

M, =0, BON1.1)-A{l4)=0 A, =6185TN
IE=0; B, +61857-300=0 B, = 17143 M
Equations of Equilibrium @ For point

LE=0 (Ne)d, =0 Ans

£F =0, -245T1+(V.), =0
(Vo) =—246N Ans

EE=(;  628.57=800+(¥:), =0
(V) ==ITIN Ans

EIM =y (T, =0 Ans

M = (M), —628.57(0.5) +800(0.2) =0
(MC],_ = =154 N-m Ans

IM, =0, (M), —24571(0.5) =0
(Mp), =-123N-m Ans




