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o588, The 2mm-cameter A-36 stelshel i subjcted 0
the torques shown. Determine the angl of twistoftheend B

Intermal Torgue: As shown on FBD.

i z" \\
y JO\Jm ‘\)([Jmm

7 8N (O{)mm

Angle o Twist C

i .
W Wit
B4 n>
; "‘\ §00mm
4T i VRN
o o

Ams,




5-54. The assembly is made of A-36 steel and consists of a
solid rod 20 mm in diameter fixed to the inside of a tube using
arigid disk at B. Determine the angle of twist at D. The tube
has an outer diameter of 4) mm and wall thickness of 5 mm. & L

The internal torques developed in segments AB and BD of the assembly are shown L S

inFig. aand b i SR
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The polar moment of inertia of selid rod and tube are J 4 = 2(0.024 - 0015 03 T %
o N 60Nm

= 546875(107" )7 m* and T = 5 (0.01%) = 5(107*)7 m* Thus,
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= ~001758 rad = 1.01° Ans,
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#5-72. The 80-mm diameter shaft is made of 6061-T6
aluminum alloy and subjected to the torsional loading
shown. Determine the angle of twist at end A.

Equilibrium: Referring to the free - body diagram of segment AB shown in Fig. a,

SM.=0; ~Ta—2(10% =0 Tap = —2(10)N-m

And the free - body diagram of segment BC, Fig. b,

SM,.=0; ~Tye ~ 10(10%x — 2(10%) = 0 Tye = ~[10(10%x + 2010

Angle of Twistt The polar moment of inertia of the shaft is
kel

Eme (0.04?) = 1.28(10"%)7 m*. We have

y. =5 Liki _ Taplag T e dx
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1 { : . l)f»m}
= e 000 5010322 = 20107 |
1.28(107%)7(26)(10%) [500%) “lo

= —0.04017 rad = 2.30¢ Ans.
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Ring Fahdy University of Petroleum & Minerals
CIVIL ENGINEERING DEPARTMENT

CE 203 STRUCTURAL MECHANICS I
Second Semester 1433 /2012 (112)
HOMEWORK NO. 7

e Textbook Sections Covered: 5.1 — 5.4, Torsion : stress and angle of twist
« DUE DATE: Monday 19-March-2012

1 - Solve problem 5- 40 in the textbook. Use the shaft diameter as 30 mm (instead of 25 mm).

2- Use the figure and data for problem 5-70 in the textbook. Determine the absolute maximum shear

stress in the shaft and the angle of twist of E with respect to B , and the angle of twist of E with respect
to A.

3- The assembly (shown below) consists of a solid rod AB (d=20 mm) connected to the inside of a tube
DC using a rigid disk at B. The tube DC has an outer diameter of 55 mm and a thickness of 5 mm.
Determine the absolute maximum shear stress in the whole shaft and the angle of twist of D , and the
angle of twist of A. G =100 GPa .




Ring Fahy University of Petroleum & Minervals

CIVIL ENGINEERING DEPARTMENT

CE 203 STRUCTURAL MECHANICS I
First Semester 2012 /2013 (121)

HOMEWORK NO. 7 (Key Solution)
o Textbook Sections Covered: 5.1 & 5.3, Torsion of circular shafts

Problem # 1:-
Given Data:

The shown figure.

Smooth bearings at D and E (induce zero resistance torque).
Motor delivers 20 KW of Power to the shaft.

Turning at 60 rev/sec.

Gears 4, B, and C remove 5 kw, 7 kw, and 8 kw respectlvely

8 kW Sk

Required:
< The maximum shear stress developed in the shaft within regions CF and BC.

Solution:

= (:Gf: { 7 «%} = 120 w‘; As it is shown in the following free body diagram and torque

diagram,
{:}
T.=—=53052 N.m
Ta Tg g o
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53.052 N.m
13.263 N.m 3183 Nom
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4 — The solid circular shaft is subjected to the shown torques. If the angle of twist of end C is not to
exceed 1 degree , and the allowable shear stress is 60 MPa, determine the smallest (required) diameter

of the shaft that may be used. G = 80 GPa.

3kN-m/m

5- The given shaft has an outer diameter = 50 mm , and an inner diameter = 30 mm. Determine the
shear stress at the inner and outer surfaces in segment CD only. Plot the shear stress distribution along

the radius in that segment. Also, calculate the angle of twist of B with respect to A. G =100 GPa

300 N'm 500 N'm
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Solution of HW #7 .
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Solution of HW # 7
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Solution of HW #7
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Solution of HW # /
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Solutlon of HW# 7

=1 [ 1500.(0.8) + . j(~l‘5@0+30002) d.; (85 TG ara
Cmnmtcrgl@o\ﬂxg\)

= | [15@0/0 g 1500(f5)+3__0( 5)]
Vz)LLf@O)HO)

—;,&iim (Po net wwzga,&a&m f«s%m%r

- T = b
S 1% - T i
=5 &% - 0. 012599 m

T&%% é@%} MW!&WW;}M

frru/n/L(

= 00316 92114

This Dy = 0. 06338 4on =634 mm |




CE 203 - 112 p. 1G]
Solution of HW # /7
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Solution of HW # 7

¢8/A:J; LCT%H(TQDEF( TL); Bt L

|

[400 f0.5)4 200 (0.12) + (-2006)( UVBﬂ

“ 1701977 (100) (10)7
dg/A = 3558 610%2020880 TN ST et - .




