Fayoum University Term Exam 2™ vyear
Faculty of Engineering N Stress Analysis
Industrial Engineering Department Fﬁﬁﬁ Time: 3 Hrs
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Answer as much as vou can. Maximum points are 100 points

Question No. (1): - _ (20 points)
Each of the four vertical links has an 8 x 36 mm uniform rectangular cross

section and each of the four pins has a 16 mm diameter, determine:
a. The force in each link. |

b. The maximum value of the average normal stress
in the links connecting points B and D,
points C and E.

¢. The average shearing stress in the pin at B.

d. The average bearing stress at B in link BD.

e. The average bearing stress at B in member ABC,
knowing that this member has a 10 x 50 mm

uniform rectangular cross section.
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Question No. (2): _ _ (29 points; (5+15))
(A) The change in diameter of a large steel bolt is carefully
measured as the nut is tightened. Knowing that E = 200
(GPa and v = 0.29, determine the internal force in the
bolt if the diameter is observed to decrease by 13 um.
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(B) The rigid bar BDE is supported by two links AB and CD. Link AB is made of
aluminum (E = 70 GPa) and has a cross sectional area of 500 m,m2 link CD is

made of steel (E = 200 GPa) and has a cross sectional area of 600 mm”. For the 30
KN force shown, determine: i

a. The deflection at point B and point D.

b. The deflection at point E. 0.4 f -
¢. The deflection at point C if it is become [ %% ol %Lﬂ
free to move and deflection at point 1.3 Pmeial =

D = 0.4 mm.
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Question No. (3): _____ (20 points; (5+15)

(A) Design a solid shaft for allowable shearing stress 70 MPa and subjected
to a torque of magnitude 600 N.m.
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(B) Two shafts, each with 22 mm diameter are connected by the gears

shown. Knowing that G = 77 GPa, the shaft at is fixed at F, the torque at
point A is equal to 130 N.m, determine:

(i) The torque at shaft FE.

(11) The maximum shearing stress at shaft AB and shaft FE.
(111) The twist angle at end A.
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Question No. (4): (15 points)

Knowing that the allowable stress in section a-a of the hydraulic press
shown 1s 40 MP in tension and 80 MPa in compression, determine:

a. The largest force P that can be exerted by the press.

b. The location of the neutral axis.

25 mm—| |—230 mm~—‘
l __ LI

Chimensions in mm
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Question No. (5): (15 points)

The structure shown consists of a rolled steel beam AB and of two short
members welded together and to the beam. Required:

(a) Write down the shear and bending moment equations.
(b) Draw the shear and bending moment diagrams.

(¢) Determine the maximum normal stress in sections just to the left and
just to the right of point D.

Knowing that the elastic section modulus S has a value of 2.08 x 10° mm’
about the x-axis.
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Question No. (6): (20 points)

A 13 KN force 1s applied as shown to the 60 mm diameter cast iron post
ABD. At point H, determine:

a. The principle planes.
b. The principle stresses.
¢. The maximum shearing stress
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