..1....& -

O wal

o

s
o
ki
s

z

D Tev o

<

oA
{wfwean f

=
an
o Q .___

27

7 iy W e
- —
_@tﬁm_‘ ﬁ wfw g N OO0 ot
WiV O-OF T
IO B O
- : -
LLULED sy

i

R

dpansadear *to pue Lo wassda v
pue g snmod Jo SAEMPpECDd ML JFASFAAIS JOdIIMLL ] FUDppeu]

BAN LEEF = L3 EF—FILE = Y 5 S1A2 20 0 smipos i ]

il CLEEP=1D
0L Eg=}y am 3 pue y aunod S9usespad 10) samunpuoos sy

fl [ Haw
AN LEER- = =g = P
O+FILE— o+ 0

IUIH
vinod 0] g T prt = 0 RN FILE= = TD UOMIEALDD
udis AU iE SESUTPI00T U] Jajraip sl fo weijenagseo
0="0="gouspg=1="2
BN PE'E6 = PLFS 06 +ES6EE = o
AW FLLE— = PIFS06 - ESGEE = "D

(=01 WOSBF'T T {01 )28T9% -
(5 L0070 M'DE k]
WoON
CEEF FRE
o="="0

Ju (o1 )oserz = .”.n__ba.au_m =

raod A (01 )rezes= ( se000)% =v

L el e

rpaggaados g wopre g

symod asaiy je pajeao] sjuatas
uo synsal a1y sors g jued pue pojuiod e padojassp
are ey} ssans Ieays auepd-ul WNWIXEN 2] PUe Sassalls
pedand o) sunuimacy ‘N ONg Jo aslo] o) o papalgns
SI pue Wl ] JO IMNIWRIp B Se pol Juag 2]

http://www.docudesk.com

PDF Created with deskPDF PDF Writer - Trial ::


http://www.docudesk.com

Uy (@SmyRe))) Qcemg 06m 9]

I[N ) WL FFAAIE
DAY AUD)J-u] WRLTDpY Jof suppg ay) [o wonoiuL

wiagd iy
T

suy LN O Lr= Y= 2

a3k au) uo
7 1m0d Ag pauazaiday (95aa1g 02y ¢ aup)-u] wiurIoy

suy TN G= D
suy bW gEh= 1o

Aasnmdsa 5o pum 'p ussady g
pUg Y S0d j0 SACUIRO0D (| sSS5ANE fodIuL] duD)n]

o lr THWE s
R
Wolh
o5
WOLh Wit WP

YA 6O = LU= phEA = 9 A3 o sTepry 3y |

Wi
W FEaHY 2 3 pre v snod Shuasepas ) sAEpIOoD 3|

TN LG = e m e = T
0+EEES 0+'D

Y
‘g ned 10 ) = iy pm ‘g=p BN BETE = D uOnuAAU0D
WS U U 2OURMUO U] [3)001) ay) [0 wonandsue )

Sy (anAyM)uaNN0)) op="B 6= 8T
S[R3 WL 35

A0 § Ui d-u] wnwiroy Jof aup)g 2y} fo woymiualp

seu|d-an
T 1

suy N 9ir=¥=

"IN 2 U0 3 Wiod Jo SR
S A poruaianday (SEAIIT ABIYS SNBJ-U] WmUIYDjY

Uy RW [Li-= o
sy g='o

http://www.docudesk.com

PDF Created with deskPDF PDF Writer - Trial ::



o

L=t

g=N 4

*¢ —6'bg Sndpddy -aovpns s yreys sy uo wnod Aue 1o P2 ="

1]

L91
W [} .H.HE ¥ .
put ‘= o Llln 0 f3gSa)q Jodidutey aun)g - uf
¥
s

...__.h._mhum. mu.Ehh}_“_
w_ (DI v _
1_ﬂ__l1|-_l||.n. Hhu.ﬂlf.
sgayuadoig uoraag

‘(2) (QE4 vo umoys sy anbioj pup saziod joudajul

IJEIS 211 JO 20BLINS 21 U0
arapadue padofaaap s e ssans means suepd-ur wnwre
o) pue sassans [edpuid o1 sunmuIaaE] WMoY STUIpRa]
211 01 pajaalgns st pue p IaWRIp B Sy JRYS ]

http://www.docudesk.com

PDF Created with deskPDF PDF Writer - Trial ::



suy

I

&
apepd - w1
ir .ﬂ T
T

't —6'bg Bnkjddy 'ssasrg anay uo)g - M) wnwxOp

SUy

sSUY

http://www.docudesk.com

PDF Created with deskPDF PDF Writer - Trial ::



[eul - JISluM 4dd 4AdXSap UM paleald 4dd

WI02°}Sapnaop MMM/ :dny ::

10 in.

4 in.

Ea ]

X

A single horizontal force P of 150 Ib
magnitude is applied to end D of lever
ABD. Determine (a) the normal and
shearing stresses on an element at
point H having sides parallel to the x
and y axes, (b) the principal planes and
principal stresses at the point H.

7-5

SOLUTION:

Determine an equivalent force-couple
system at the center of the transverse
section passing through H.

Evaluate the normal and shearing
stresses at H.

Determine the principal planes and
calculate the principal stresses.
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SOLUTION:

e Determine an equivalent force-couple
system at the center of the transverse
section passing through H.

P =150lb
T = (1501Ib)(18in) = 2.7kip N
M, = (1501b)(10in) =1.5kipn

e Evaluate the normal and shearing

t(fff stresses at H.
gy =+ Mc _, (1-51kip [in)(Ofin)
| 4IT(O.6|n)
Ly = +1:]c _, (2.71k|p [ﬂn?(O.46m)
2IT(O.6|n)

ox=0 oy =+884ks 71, =+7.96ks
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1 0, = 8.84 ksi

. = 7.96 ksi

\Q; = - 30.5°

.. = 4.68 ksi

“1min

e Determine the principal planes and
calculate the principal stresses.

2

oy-o, 0-884
26, = —-61.0°,119°
6 =—-305°,59.5°

2
Jmax,min:—2 Y+ > : Ty
2
_ 0] +§84 + (0_284) + (796)2

Omax = t13.52ks
Omin = —4.68ks




[eul - JISluM 4dd 4AdXSap UM paleald 4dd

WI02°}Sapnaop MMM/ :dny ::

e Cylindrical vessel with principal stresses
0, = hoop stress
g, = longitudinal stress

e Hoop stress:
> F, =0=0y(2t Ax) - p(2r Ax)

r
-

t

e Longitudinal stress:

> F, =0=0y(27rt)- p(ﬂl‘z)



[eul - JISluM 4dd 4AdXSap UM paleald 4dd

WI02°}Sapnaop MMM/ :dny ::

e Points A and B correspond to hoop stress, 0,
and longitudinal stress, g,

e Maximum in-plane shearing stress:

_1 __pr
I'max(in—plane) —502 ~a

e Maximum out-of-plane shearing stress
corresponds to a 45° rotation of the plane
stress element around a longitudinal axis

_pr

Tmax = 02 o
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oy dA

e Spherical pressure vessel:
r
01=0p = g
2t

e Mohr’s circle for in-plane
transformations reduces to a point

T)
0 = 01 = 09 = constant
D’ Tmax(in-plane) = 0
e~ T
= .
" N
/ % = T e Maximum out-of-plane shearing
l 1, stress
*
Or\\ B, & ] 1, _pr
\ // max ~— 2%1 At
» /
\\ //
fe— ] = g —%




