


(a) construct Mohr's circle, (0) determine the principal stresses,
(c) determine the maximum shearing stress and the corresponding

normal stress. (ol oleterming thy clate &f stvgss i wiwe the elememe t;
Lo® clockwiea.
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5. If the box wrench is subjected to the 50 1b force,
determine the principal stress and maximum in-plane
shear stress at point B on the cross section of the wrench
at section a—a. Specify the orientation of these states of
stress and indicate the results on elements at the point.
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9-67. Determine the principal stress, the maximum in-plane 200 MPa
shear stress, and average normal stress Specify the orientation
of the element in each case. —v " 500MPa
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14-17. ‘The wood beam is subjected to a load of 12kN. If a

grain of wood in the beam at point A makes an angle of 25

with the horizontal as shown, determine the normal and

shear stress that act perpendicular and parallel to the grain

due to the loading. {”L'QX
—

14-18. The wood beam is subjected to a load of 12 kN.

Determine the principal stress at point A and specify the

orientation of the element.
12 kN

y—zm——“/—mﬂ 0

D /'?( 1. fox
L gy
w35 ¢

by "
12 kN
~—2 m—-1 m—~}- 4m -] {:‘Ov' {’gy(,Q
:4/1;_‘1 : |.j-.1‘l]()mm @ZMV);O =) KL\} tﬁm) - 12 KN(/?@/O 20
~ 75mm 200 mm
Probs. 14-17/18
b, (3m) > 36 KN

Kiy™ 1% kN

M MY e ovess sechion. TTVZ :0=> U( kN + 5,93 -0

(—1"’" Na Kﬁ\{: 655 KN

c v Ay
N .
ﬁ:pr Lrs
m

bsyT

@ZMQZOD> bybxe = M=1072 kKN- M
360 = V=g - kN

TUREo =2 N=9.

{
o A e UV gy
12,

- (13.3010°) Lo 731) Gy 2256 Ml
+S’x10

P8 —5 (h3610d(1eFsxl0>) Qs Us)Lasesds)
Tr (£5x107) 0 9. 20 e L6835 sy

-y




Tr00286 NPy

*9-40. The wide-flange beam is subjected to the 50-kN
force. Determine the principal stresses in the beam at
point A located on the web at the bottom of the upper
flange. Although it is not very accurate, use the shear
formula to calculate the shear stress.

9-41. Solve Prob. 9-40 for point B located on the web at
the top of the bottom flange.

Fom G-
- . IJISOKN
4 i l N E )
—
wmm :i:lzmm . TZR=0 = N=9
=N #7720 = V-50=0 V=59 kN

6;+Im] HZM, -0 = M=150 k. M
L

Sochn ey => I cwmwﬂrv”_{cw
T= Vo 12 T

Ly <
l: (134“§ x10 M%‘

6= (150 10Nt (0.905M ) Q=T = (551)0000 32)
LY.5E5 %19 0= 3,144 %100

6= 196 £ My Fo0.01 1

&
. 03 A8 x10)
(L.5Fs %10 > )C0 01D > oty 1P

[



Sl c\thi‘ - A 47 1P

j 6 P
a ;1% 8% MV
\
—
i 7T
X (138, 1637 )
y ¢ 9 -T6 t3)
A -
Y ?fpw =4y ‘t»{\/
6 ’W—H/\ 9% .19 43 P{{v)( iy 7

Y T vw— 'X"
A = s
6‘)—

O Sxmdy o g N
€. | munte(ger)
R

z
= 005G M M Shov Sl

Pricipal Shss. = 6 2R=> 9%.209 £ 99.59

B2 HIs MPa 5 6,2 =133 M

=
Pronct f v\)l Shess



F14-7. Determine the normal stress and shear stress
acting on the inclined plane AB. Sketch the result on the

sectioned element.
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F14-8. Determine the equivalent state of stress on an
element at the same point that represents the principal
stresses at the point. Also, find the corresponding orientation
of the element with respect to the element shown. Sketch
the results on the element.
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F14-9. The hollow circular shaft is subjected to the torque
of 4 kN *m. Determine the principal stress developed at a
point on the surface of the shaft.
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F14-10. Determine the principal stress developed at point
A on the cross section of the beam at section a—a.

’; 300 mm
£

k |
. ‘ 300 121
S0mm| SeF S_I_ ? N, i f

2] 150 mm 30kN  °
AL | U) L
Sacions-s M SokN
F14-10 ?i{:yzo - NZO

C-1 (00°)(0.0250 717Eg=0=> V-I0kN=0

V=3%0 « N
140005 ¥ 197y DIN 29 =5 M= 4kN-M
02
4
Q: /“7 MPU\ 30%(. Y
= (0.03)(pa5)?
7= Doxk)(asn i) e

Hols x 9T) (0, _ ;
01 tofts x0T (0.09) T o fons Ay S gt

1 >S.33 MPoy )
5.7 1k Q =¥a- gos L0050 o5)
) Stress QI 1 lSX?O%M%
1b r @fgf\w\‘ ] 5 90 M P
—4¢ 9 AT s bt
B Shress, = 6%1 R X C”L[)) $.3%) VT 9 “EL
¢ Y (o) 1) = ¢ Ui
O, £ 9692 <\
& R >4,
B = 136000y} 6= THL iy 3 S
@‘//WYM\, é\i&% &:J ($) 2+ (5,33 )2 R= 7‘511\77M0W =5 <
.




#9-92. The solid shaft is subjected to a torque, bending
moment, and shear force as shown. Determine the principal
stress acting at points A and B and the absolute maximum
shear stress.
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9-98. 'The steel pipe has an inner diameter of 2.75 in. and
an outer diameter of 3 in. If it is fixed at C and subjected to
the horizontal 20-1b force acting on the handle of the pipe
wrench at its end, determine the principal stresses in the
pipe at point A, which is located on the surface of the pipe.
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9-101. ‘The shaft has a diameter d and is subjected to the F
loadings shown. Determine the principal stress and ~
the maximum in-plane shear stress that is developed

anywhere on the surface of the shaft.
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e PROBLEM 7.52

Solve Prob. 7.30, using Mohr's circle.

PROBLEM 7.30 Determine the range of values of & for which the maximum
1-plane shearing stress is equal to or less than 10 ksi.
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[ " PROBLEM 7.53

= = Solve Problem 7.29, using Mohr’s circle and assuming that the weld forms
{ an angle of 60” with the horizontal.
75 DI
\ PROBLEM 7.29 For the state of plane stress shown, determine (@) the value
*ﬂif of 7., for which the in-plane shearing stress parallel to the weld is zero,
(b) the corresponding principal stresses.
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14-50. The rotor shaft of the helicopter is subjected to the

tensile force and torque shown when the rotor blades { - S0x1 o8 0535 LL/
provide the lifting force to suspend the helicopter at midair. ® o _537_ - /pf . m &
If the shaft has a diameter of 6 in., determine the principal e
stress and maximum in-plane shear stress at a point located 3 |
X
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14-47. 'The thin-walled pipe has an inner diameter of
0.5 in. and a thickness of 0.025 in. If it is subjected to an
internal pressure of 500 psi and the axial tension and
torsional loadings shown, determine the principal stress ata
point on the surface of the pipe.
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9-59. Determine the equivalent state of stress if an
element is oriented 20° clockwise from the element shown.

|
Construction of the Circle: In accordance with the sign convention, o, = 3 ksi,
o, = =2ksi,and 7., = —4 ksi. Hence,
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9-58. Determine the equivalent state of stress if an element

is oriented 25° counterclockwise from the element shown. ‘
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*9-61. Determine the equivalent state of stress for an 250 MPa
element oriented 60° counterclockwise from the element
shown. Show the result on the element. 400 MPa =]

560 MPa
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