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1.5-3 A nylon ber having diameter ¢, = 2.75 in. is placed
inside a steel mbe having inner diameter d; = 2.76 in, (see
figure). The aylon cylinder is then compressed by an axial
force P. At what value of the force P will the space
hawumﬂ:enyknbumdlhenedmbebechud?(l’or
nylon, assume E = 450 ksi and v = 0.4.)
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1.6-4 The comnection shown in the figure consists of five
_ steel plates, each § mm thick, joined by a single 6-mm
diameter bolt. The total load transfeared between the plates
is 6000 N, distributed among the plates as shown.
(l)CdaﬂnelhelngeuMm;nhebdv.m
garding friction between the plates. (b) Caiculate the Largest
bearing stress acting against the bolt.
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1.6-11 A spherical fiberglass buoy wsed in an underwater
cxperiment is anchored in shallow water by a chain [se¢ part
(8) of the figure]. Because the buoy is positioned just below
the surface of the water, it is not expected to collapse from
the water ‘The chain is attached (0 the buoy by
shackle and pin [see part (b} of the figure]. The diameter of
the: pin is 0.5 in. and the thickness of the shackle is 0.25 in.
The buoy has a diameter of 60 in. and weighs 1800 1b on
land (not including the weight of the chain).

(#) Determine the average shear sess 7y, in the pin.
{b) Determine the average bearing stress o between the pin
and the shackls.
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of & small airplane (scc figurc) is designed to resist a
compressive force. The outer diameter of the tube is
d = 25 mm, sod the wall thickness is ¢t = 2.5 mm. The
‘yield stress for the aluminum is oy = 270 MPa and the ulti-
mate stress is oy = 310 MPa

. Calculate the allowable compressive force 2., if the
factors of safety with reapect to the yicld stress and the
ultimate stress age 4 and §, respectively.

PROR. 1.7-4

Atuge . = Tl'(i'diA)Alr:Tl (‘L—‘:)z
. . : 176.7 MM’

Gy = 270 Mpa  with F5. =4
100604 .
=’_ Tatten, = % /Es, =""'$L=&7.6 mpa

U= 30 Mpa with F4 =5

(Coni nued)

' Thus, the wltimaie  StHsS. . governs,

,,Au-ouahb-l; ompressive foree
Partow = Tatiow® Anse

l? 6.7 mw?

b3 Mpa -

ST Yy

*1,2.14 A flexible aring of leagth Ls = lﬁmuw_,
to supports ot points A and B (se¢ figure). Points A snd B
are at different elevations, with B being lower than A. Th¢ -
horizontal distance L between the uals 1
losd P hangs from a sall pulley that rolls wi friction
" along the string until it cgmes to rest in the equiltibrism
position at C.
If the siring bas a breaking streagth § = 200N, and if
& factor of safety n = 3.0 is required, what is the allowsble
load Poyon?
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- axial load P (sce figure). The bar has wi = H =
icness 1= 10 . A ol of Gineee o it g, @ Magimun lood occurs when P =Pa
the bar o provide for a pin support. The allowable tensile . . -

stress on the net cross section of the bar is 140 MPa, and the
allowable ghear stress in the pin is 30 MPa,

.. (a) Determine the pin diameter d,, for which the losd P : s : :

will be & maximum. (b) Determine the comresponding value . = Jm= 220 F B mm._ .
P oy of the load,

B4oo- a0 | = 40 md’

B Maximum Lload
 Pmax = 40 T g = B400— (400 dmy

i ' , . 48 kv
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