


8-55. The bar has a diameter of 40 mm. If it is subjected to
the two force components at its end as shown, determine
the state of stress at point A and show the results on a
differential volume element located at this point.
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*8-61. The beveled gear is subjected to the loads shown.
Determine the stress components acting on the shaft at
point A, and show the results on a volume element located
at this point. The shaft has a diameter of 1 in. and is fixed to
the wall at C.
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Combined Loading Example

* Determine the stress components at
point D. Show the results on a volume
element. Take F = 12 b and 6 = 45°.
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y PROBLEM 7.26

< 51lmi The steel pipe 4B has a 102-mm outer diameter and a 6-mm wall
e thickness. Knowing that arm CD 1s rigidly attached to the pipe
ing stress

! A
T = 2
200 mm » determine the principal stresses and the maximum shearing str
\'\/\& P at point K.
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8-70. The %-in.-diamelcr shaft is subjected to the loading
shown. Determine the stress components at point A. Sketch
the results on a volume element located at this point. The
journal bearing at C can exert only force components C,
and C, on the shaft, and the thrust bearing at D can exert
force components D, D, and D, on the shaft.

Sxm of Fo%b.

1 2F 20 2> %=1u5 |}
\BZFV 0 “5V”O
/?F =0 => "x 0

Y
b Mot o Me=M,20 5 Mo o) = nso o

M—k 6\\(‘; 5X\{ZO

R
%%i%jﬁ e

IE Wﬁg) ) 00753’%”

0.01vs = | 2~ 30,24 kP

R e 392.%




*8-65. Determine the state of stress at point A on the
cross section of the pipe at section a—a. 0.75in.
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8-63. The uniform sign has a weight of 1500 1b and
is supported by the pipe AB, which has an inner radius of
2.75 in. and an outer radius of 3.00 in. If the face of the sign
is subjected to a uniform wind pressure of p = 150 Ib/ft?, B
determine the state of stress at points C and D. Show the T

FOF\/‘MW Zw/\
= 150l 2ty bt

results on a differential volume element located at each of ‘ §
these points. Neglect the thickness of the sign, and assume 1501b/2 = {0800 |

that it is supported along the outside edge of the pipe.
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2. (40 points) Calculate the normal stress and
shear stresses acting at point H. Be sure to clarify
the direction(s) of the shear stresses and 300 Ib
whether the normal stress is in tension or
compression. Assume the pipe is a solid, circular
cross section, with a diameter of 1.5 in.

FOD A the Gross spotvom Coxlomal), oo
— ,,
in)=0
M, =1900lb-in

=399 10) + 15y F) £3000)

~ 1900

N ap
Totorwh Force - 1;\,2' F)(:\() = V=150 “) botu oppovile iy FLE
/’1 it

%‘ZFE*—\O => Vszoﬂv
t‘f‘ZF\/z@ => V\/:O
By kornah Moot sk av Vhoflume  — zMy‘-ﬂvomow 150 (r) £ 34

b

/‘\"' P"M" H ~ M\fz 1909 [Jvow\l\‘m-yl\*“ ot“"‘A_]
4Y—?WL o 6“\1 16)(%20

s

s Mz VYoxK = 1500|b-n
¢ :JVP Tfmg\/ ¢ E T
Z’Vb[ N —_’— - \
A I =5 M o=> 09 [N
—2 X M~
L ocihive)

(RS R
Z:\[ 5 _-f;‘]’ - %
\/



. -
gwgﬂbw Pmr!w(%‘v/, — e j;:(/@/% )z 0.1 P

J* 21 =) 0,14501) = ef‘ﬁfh@
L _ ~
@v_g-g’ﬂ) = %mqg\) => .24 \\/173%

A= 10ase) => 1.363 i Lé

bz = (4500 ¢ (130930935 ) F=05
APeT%D) 0.2%%
0/;7 =5 #2198 PS] or 4614 kST (Twswm)
Lo=> =T _ Va8 (3000000 38) _ o0 (8-
Y 5 It 0 49% CRENEEA

~” .
jz\(”{b‘ 602 15|




For the loads shown, find the stress tensor at point A for the 40-mm diameter rod.
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Determine the smallest allowable diameter of the solid shaft
ABCD, knowing that 7,, = 60 MPa and that the radius of disk B

is r = 80 mm. FY‘M 0 yrtpie ot A anlC, fgm Transverse_ shaar stress
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13-50. The l-in.-diameter rod is subjected to the loads
shown. Determine the state of stress at point A, and show
the results on a differential element located at this point.

13-51. The l-in.-diameter rod is subjected to the loads

shown. Determine the state of stress at point B, and show
the results on a differential element located at this point.
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F13-7. Determine the state of stress at point A on the
cross section of the pipe at section a—a. Show the results on
a differential volume element at the point.
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#13-28. 'The cylindrical post, having a diameter of 40 mm,

is being pulled from the ground using a sling of negligible

thickness. If the rope is subjected to a vertical force of

P =500 N,determine the normal stress at points A and B. Show

the results on a volume element located at each of these points.

13-29. Determine the maximum load P that can be (’
applied to the sling having a negligible thickness so that the

normal stress in the post does not exceed oy, = 30 MPa.

The post has a diameter of 50 mm.
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