i Level 100 -BME & MTE Eng. Depi.

Faculty of Engineering PDE181 - Strength of Materials
Prod. Eng. & Mech. Design Dept. : & Marks - 2 Hours
Mid Term Exam (Second Time) o ' Date: 1/1/2016
Question One: (10 Marks)
\ ) i

The ship at A has just started to drill for oil on the 3 i
ocean floor at a depth of 1500 m. Knowing that the top of |
200 mm diameter steel drill pipe (G = 77.2 GPa) rotates | 1500 1
through two complete revolutions before the drill bit at B 3 |
Starts to operate, determine the maximum shearing stress | l

B |
caused in the pipe by torsion. W

Question Two: (15 Marks)

For the beam and loading shown,

design the cross section of the beam, farg i
i l ) to

knowing that the grade of timber used has

an allowable normal stress of 12 MPa.

Question Three 15 Marks

A 400 Ib vertical force is applied at D to -
a gear attached to the solid 1 in diameter shaft “7 0 o
AB. Determine the principal stresses and the -
maximum shearing stress at point H located

as shown on the top of the shafft. T CeD

Good Luck
Hssoc. T rof- Dr. Nokia Fouda
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Couestron (1)

The ship at A has just started to drill for oil on the ocean floor at
a depth of 1500 m. Knowing that the top of the 200-mm-diameter
steel drill pipe (G = 77.2 GPa) rotates through two complete revo-
lutions before the drill bit at B starts to operate, determine the
maximum shearing stress caused in the pipe by torsion.
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(2 %2m)*(77.2%10%) * (100 * 1073)

1500

= 64.7 MPa

i
!
.l

Scanned by CamScanner



‘ G«e shon (2)

For the beam and loading shown. design the cross sec-
tion of the beam, knowing that the grade of timber used has an allowable

normal stress of 12 MPa.
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~3%3.6+18+B,+24=0
B, = 8.10 kN
A, = 2.70 kN
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7 'Qar&h‘on (3

' A mw&«hmnbhnnwbhﬁlw~
diamncter shaflt 45, Determine the principel strosses and the maximum shearing streas
at poit H locsted es shows an top of the shafl.

SOLUTION

Eqvivaleat Fofv.c-cuplc s_y:‘kn ol center oFf shaH
in Sechion of Pu’-ﬂ" H.

V = 400 Jh M= (400)(e) = 2400 Lb.iw
T = (400)(2) = %0 Lb-in

sk‘;‘* Cress 3(‘4!‘“. d = C-= "L‘ = O.SI‘V!
J=FeV70.098178 in*  I»{J * 0049087 in’
.. . le .$)_ - SR '
Torsion: Tt (gmsg.'? = H.074x]0" psi = W oM ks
_ . - (4oo)(o.5) - »(O'psi * 6 kei
Bewding: 6= Lo o Q102M05) = 24 49ex(o’pei = 246 ke
Transverse shesr: Stress of foo‘u" H is zevo.
)’I .
— 4.074 ks 6x = 4.9 ksi &= 0 Ty © 4.07¢ ks,

._.& {—-»ii‘l.qqﬁ Kei 6“. . * (6-‘ #6-, ) * \2.223 ks;
R= &S5 2 o fnasv@onn®

= 12.884 ks
G.= G+ R = 25.107 Ks/ -
6, = G - R = - 0,66 Ksi —
Toie = R = 12,8849 ksi —
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