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inside a steel tube having inner diameter d, = 2.76 in. (see
figure). The nylon cylinder is then compressed by an axial
force P. At what value of the force P will the space
between the nylon bar and the steel tube be closed? (For
nylon, assume E = 450 ksi and » = 0.4.)

1.5-3 A nylon bar having diameter d; = 2.75 in. is placed
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PROB. 1.5-3
P
i-¢., find rompression hrre P such  thet
lateral strain
L =g
whee 4 is tu axial strain, Thus
-4 - (d>-d,)
it
=) (d;'dl)
P=TA=ELA=-EA 4
(minus means Compression)
Thus, in  magnitude
2 Wa-di)
P=g-m (4 o
- . 215 2 0.0l in
=450 k¢i ' W o " 2275
= 243 kip. . 4D x> Wb
Note . P 243nPuk '
S :W=4,( Ksi . And
Oa G nylon is 6~12 ksi. Ty of
nylon is not available, Hew , we
have o assume it rs sHll in elastic

range for U=E4 to be valid.
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1.6-4 The connection shown in the figure consists of five
steel plates, each 5 mm thick, joined by a single 6-mm
diameter bolt. The total load transferred between the plates
is 6000 N, distributed among the plates as shown.

(a) Calculate the largest shear stress in the bolt, disre-
garding friction between the plates. (b) Calculate the largest
bearing stress acting against the bolt.

3000 N
3000 N

PROB. 1.6-4

FRO_of bl (this is vhe key part.)
1o
ooV 3000 N A‘—_SV;— A
i 3000 N ‘a‘”t_’_l}_) 3000 M
1BooN 5_-6‘;“_— B
Sectivn  A-A |, chear fove |y | =180 ¥
etion B-B , chear fae (V] = (200N
Thus, [Vimax= (Bo0 v

Maximum  shear stress in bel &
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(B maximam beakiy sHesS

The  maitwum bearing force Fyp,p on the

d
bol¥ is 3ovo ¥ ]
° 1%
Ty ey = _Fomg _ 3000 ¥ .
d t 6 mm’ Hmm
= lvo MFL

|
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1.6-11 A spherical fiberglass buoy used in an underwater
experiment is anchored in shallow water by a chain [see part
(a) of the figure}. Because the buoy is positioned just below
the surface of the water, it is not expected to collapse from
the water pressure. The chain is attached to the buoy by a
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 Ib on
land (not including the weight of the chain).

(a) Determine the average shear stress 7,ye, in the pin.
(b) Determine the average bearing stress o, between the pin
and the shackle.

PROB. 1.6-11

FBO of +he buoy

F FB = bup yan+t Fm’te of’
® WaKy prEssure
w (sea water /)
= P38 v b0
- Ib/p,3 .
= 490 Wb

wilibrium ; :
Bpuilibriu = fo ~w = 490 ~(Boo

= 1390 - b

C Average shear stress in pin Lunder double
sheay)

aver. = T T T
A M- (0.52 )
= boBb psi




b

0] Bearing. . stress betwewn He pin. and shackle

The bearin Yy &rea rs

Az 2-05in025in= 025 in?

_ T . 230 U
U-b - Wb - 0.7’9{“”

= 4560 psi

1.7-4 An aluminum tube serving as a brace in the fuselage
of a small airplane (see figure) is designed to resist a
compressive force. The outer diameter of the tube is
d = 25 mm, and the wall thickness is # = 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 Py, if the
factors of safety with respect to the yield stress and the
ultimate stress are 4 and 5, respectively.

d
PROB. 1.7-4
-t 2
Atupe = Tl(d;)L’Tx (d——‘f')
= 176.7 mm?
Uy = 270 Mpa  with F5 =4

270 Mpa
Cotton, = U7/E9. = 2 =615 mpa

Tu=3l0 Mpa  with Fb =5
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= w npa
= Mottew = IR, = 3’%— f 6 npa
Thus,  the wltimate  Stess  governs,

Allowable compressive forwe

Pattow = Tattow * A tuse

1767 mwm?

]

62 Mpa -

= Lo lkw

*1,7.14 A flexible string of length Ls = 1.25 m is fastened:
to supports at points A and B (see figure). Points A and B
are at different elevations, with B being lower than A. The:
horizontal distance L between the supports equals 1.0 m. A’
load P hangs from a small pulley that rolls without friction
along the string until it comes to rest in the equilibrivm
position at C.

If the string has a breaking strength § = 200 N, and if
a factor of safety n = 3.0 is required, what is the allowable
1oad Pyion?

1 L |

PROB. 1.7-14
B0 of pt C
T c T Y
[ =161 _ va

P
because 'r/’ e ui lbvinm o st. ¢y and
nsion. is the Same . eVery wheve in the
Stving , to get IFx =0 , 8=0,=0

2fyz0> P= 2T sinb
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The hnext thiny is +o Gind  51nf

suppose [AL]= A l6cl =y

{’)Cf\‘j = Ly

% sl + Y ws@ =L
L L

= ws9=-;—+3- Ls

= Sing- = AL,"L"/Lb

P=2T ¢in = ZTW

With breakmy stremgth S =200 Vooand

—2/ 200 NV
F\gl = x» 0 F\Sc - 3

=
- ’ L2
P_ Tﬁ."ﬁw. {' (’Lf)) 2
2009 -2
2 [ Gy

:goA/

Thus,

/ Ta“o(ﬂ/ =

A}
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1.8-10 A bar of rectangular cross section is subjected to an
axial load P (see figure). The bar has width b = 60 mm and
thickness £ = 10 mm. A hole of diameter d is drilled through
the bar to provide for a pin support. The allowable tensile
stress on the net cross section of the bar is 140 MPa, and the
allowable shear stress in the pin is 80 MPa.

(a) Determine the pin diameter d,, for which the load P
will be a maximum. (b) Determine the corresponding value
Prnax of the load.

PROB. 1.8-10

Allowaole (oad baxd on Yensinn [ bar
Pr = Tounw Anet

140 Mpa- ( b-d) -t

=140 Mpa. (60 mm =d) - (0 mm
=[1400- (4o -d) 1w 0]

Ui

(d in mm)

Allowable Lood besed on  chtar in pin
Pattow = 2 Tatny- T+ (L7

= z'BOMpa'TI'(‘tS{'.)

(4o d2) W @

3

(d in mm)
Graph of egn O and @  (plase
%o nect page) and  we can Find
'l whove the two  lLines owss  eacin other.

And 1t that point , we will have

mox (P,
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(@ Maximum lood occurs daen P = Pa
B4oo- 400 | = 40 T d°
=2 = 20 0% mm

@ Maximum Lload
Pmox = 40 T dm’ = B400— (400 dm

= 548 FV

Load P (N)

20
d (mm)

Motlab Pjrvanm\-. .
=C0:140];
Pi= 1400 X (60— d);

dy=(o:1:2523
Pr= 40 % pi %x(d.,72);

Plﬂt ( d'/ PI),;
I’lvﬁﬂl on.
P[O'\? Cdlv/ P}))‘

Xlabel ( ' d tmm) 1);
ylabel (' Load P (¥) /);




