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527, The A-36 steel shaft js supported on smooth
bearings that allow it to rotate freely. If the gears are
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50 MPa The state of plane stress at a point is represented by the element shown
x in Fig. 9-7a. Determine the state of stress at the point on_another
Sule] Bl element oriented 30° clockwise from the position shown.
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9rid square = § MPa, determine the maximum in-plane shear stress 7oy,

A Mohr’s circle is shown for a point in a physical object that is subjected to plane stress, If 1
6; ) T ey . .}(
"
C é Sav 9 03

ox = -lke = -2 0pe

J\.f—- 2\ Pf‘

1'-)':, = “0”90

mehe cilcle




slep shad,
Croroling ) > b Gl

W <7 v
{otaking )
c ‘:i‘?:’ ke, skeess Cencenhiayion
kb = Kﬁ; K’j
h
d <3’ Al 2
te F‘J‘ e Koy
i s i HR M Qv Yoy
o’«-\

arelonsig

X Hhe msh ““Pq\w\\n dis 31‘1?.\(‘”3 Jon o
@ gk shep 2 Pk e moberial
QC»JJAJ momeni~

L‘/‘QE;’;’; liogylam

Mmat b V)
e -5— 2 5¥ b Ly

bencla'r:j momenhs Jivgmm en‘unba el
c},}t—&'ﬁ SN ~ge Mo
Do MY s G Me Elie |2-1 2
N & oase i ik we
heve e informotion
* Mo feesk o oo on anelysig £u»l-mil‘$—' By San v b0 g Ke kg
ab o~ ﬂf&d)(iéo e Jud- M ARV L(,m selial

the cibicod peink-
i eilw Key sant— 2 { \)



Sk Vely impor bonk  noke® | have b fe shedy e sigjedn bhob were in

—He safjech:
O ke, ke
D benclisg moment: ij(qm = olicd poink
D) T, T The b bdr’f\ﬂb
‘4) fthL;gng}_) 4o%n (n.'w\rw
add aloh rmbe | Idonk  (emember
bir Shudy sl ol flee .

/\/\

W/I-\JJ\& My 0CCo (i W

el | N Missen L Lisca

s
N2 Y Wy



Shohs and Shoft Components | 393

The rotating solid stcel shaft is simply supported (y bearing ] points B and C and is driven
by a gear (not shown) which meshes With the spx geaT™at D, which Bas-a TS0-mm pitch
diameter. The force F from the drive gear acts at a pressure angle a( 20 "nm st
& 1orque o point A TT, = 340 N - m. The shaft is machined from \siceT with §, = 420 MPa

tor of SHeTy oT 233, Jeterming the minimum Mowable diam-
© shaft based on (a) a static yield analysis using the distortion

energy theory and (b) a fatigue-failure analysis, Assume sharp fillet radii at the bearing shoul-
ders for estimating stress-concent actors.

§ T
~Ne e ol
X ,

<, D reackiony

20

7-3

and S, = S0
eter of the

A Using a
250-mm section of

un no wnf

12
= sheal ¥ Mmemed
Lop Y R <

wich

M<L°ITJ‘."° b

ehlesio-

Ta

Ch? Skepse— 2 =T

UTs, Sy
Se.\Se
Ke e
I:al'igue

checll  gieleLing

Neccesi(y

o=

goule theoting

Fodwce  crivesion
i+

N !bo\cA mrvoslySiS ‘

(D vollpours —5 S T ==

D etcliops - fi 1 = ) LF=2)

)6[“““"
{T/, o

y;qo Novn + F:os'u”&;‘f—;uf’
U7

—o

mau
F—_‘{%L‘\ ]

_—
Sl =o

e b
Y

o
LM

- y92M

-2 . X 2

2
Rg =

Ces 12 & lgo

(3.t

Ov
_EA-TAT @

K3

+ Ry 41t =

o~

I‘-Mg,L N

<&



5 Y
i M Z -Ys24Y%X siaze k16O — eg X250 =

-y . L Yy . X

£y =
O
j 7-{):1 -.—':'Lz
ke’= [—ceoln

o ¥

2

z

S F =o Y3 wes2e 1932 = RE, EX
2
e = L3462y
—

= )
LF =e =AY sin2e yRe TELe = =

Y
Re = 230 &
5»!20\/ - LEI\&‘I(\D) &A‘D\%V— 2

(- [rree 'u—CJ«\;,

A= Plopes
X -T

X)) lene ﬂ_alsx ;
il N

5 | ] Eﬁg (Gve)
T
21l0 D

> %:::,[\ e

154 P
1 |1 */i/ l X lco (‘<=¥13=:\g§ -
~1Ls -

, 1¢S5 o
)
! 1€yo0= !
. | . N = \nRes
) . : Q
I & = il m-2 z 5
o =
@ N =]LS oma N NEaY
» m-= \ ipe~—
pMm=§ vda N %] plme

(WY odaa



FRO 1 X-7 Pone

e -~ Shaug Uik
: ‘ \ /' qh=0a
:t A1 s
SCite l””"LM Feos 20
J T U924 ux U
| T Y83y v
# r 3[, 0
6344 -2 4
L
i
— , PR S VTS I T
)
a B o
49553
DR IE
pox Mz MS3 3ee Pr*"-,n_
s i (e Ak
—> (¢ wh-—> ho M
‘ (" onadests |
7\‘<| Mo\qx\l\c"’ IC%_N’! ==
[N = Jus™ 44533

Mo = y92M Nm

/_\——\
sho 4 desicpn
M

e
Max /W '\Jﬂ (C) = Y82.4 [, b%%
o« =

) .
2 T=3e n.~ "~ _
oli)fy = ﬂl\lclu—t‘_';—-_, /\n;U\S‘L-H Noge o/ J"J
g —— —_—
'o;!‘AW;S (rdohi) — - ¥ Comp\-dlla reqem~——

T-’ /V?gl ,&\‘71—"’“\(-“«\[’]”10

+1e Tm=3U° (Ta=o



'@’ flw/e/{/ Je/sl'pw

- UTS = We mpe
Sy= 122 mpn
\
2 -Se = 28 [
P(A;sm

se =z 142.-1 mpn '
- o=

/k);s 2.\
g =17
L(C'S — 1335

\’KL&-—]'j

Y. AsmE Mgt

710.3-
q}: ° }S
(=1
J=f§
K€ ey =3 A-IS
P=ed=g

/}(&X( v s e o



