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m~(a)1-12 = 57— = 40.5 mm

. _ Fe3 _ 3EI
Since y = 3ET’ F = _Egz
F - 3(207) (40.5)(2) (103)
min (100)°3

50.3 N Ans.
= 50.3(6/2) = 150.9 N Ans.
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From curved-beam theory
r = hr = 3 . 4,328 mm
o £n 2
fn —
O
T=4.5mm, soe=F -r=4.5 - 4.328
= 0.172 mm
c, = 1.5+ 0.172 = 1.672 mm
c, = 1.5 - 0.172 = 1.328 mm
o o M4 0.1F(0.1328)
i Aeri 0.3(1.8)(0.0172)(0.3)
= - 4.766F MPa

Note that all dimensions have been

{o7

transformed to centimeters in this comp-

utation. Similarly,

_ Mo 0.1F(0.1672)
% Aer_~ 0.3(1.8)(0.0172)(0.6)
= 3.000F MPa
o, . = -4.766(50.3) = -239.7 MPa
i,min
g, = -4.766(150.9) = -719.2 MPa
i,max
o . = 3(50.3) = 150.9 MPa
o,min
o = 3(150.9) = 452.7 MPa
0,max

Inner radius, yielding

Eq. (5-20): Su = 3.10HB

]

3.10(490)
1519 MpPa
Here we estimate that Sy = 0.9Su, S0
Sy = 0.9(1519) = 1367 MPa

S
- yc _ -1367 -
n S 7192 1.90 Ans.
max

The compressive mean stress has no

effect on the endurance limit.

“max ~ “min| _ -719.2 - (-239.7)
a 2 2

239.8 MPa

Eq. (7-4): Sé = 700 MPa

Table 7~4: a = 1.58, b = -0.085
-0.085

k= 1.58(1519) = 0.848

Eq. (7-19): d, = 0.808[3(18)]i = 5/94 mm
'5_ g4\ ~0-1133

Eq. (7-15): k =(743§) = 1.03

Se = 0.848(1.03)(700) = 611.4 MPa

611.4

Son = 2397 = 2.55 Ans.
Outer radius
~ Sy 1367

"static " o - 452.7 - 3:02  Ams.
max

Se = 611.4 MPa unchanged

o, = 452.7 ; 150.9 _ 150.9 MPa
¢ = 452.7 + 150.9 = 301.8 MPa
m 2

op = 150.9 MPa




Eq. (7-35); Sm

Fig. A-15-5; p =

D/d = 3.75/2.,5

P c;ax .
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i = T ~Z12.8 kpsi .
min 1
1o} - g Static: pn =
g K max min
a f 2

2.5, (c) o& = [z
0.25/2.5 Ué - [ ;

) = 1.86 Eq. (7-45);

{oe




