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PROBLEM 1I:

Each of the links AB and CD is made of Aluminum (E =
10.9 x 108 psi) and has a cross-sectional area of 0.2 in.2

Knowing that they support the rigid member BC.
Determine the deflection of point E.
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SOLUTION
Free body BC:
; FYEM =0: —(32)F 5 +(22)(Ax10%) =
E, E, YEM BYF g +(22)(1x10%)
F;;=6875D
ol 2
c +T2F, =0: 687.5-1x10° + Fy =0
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"
5p=tuls OB _s(766x10%in =5, 2 b
EA  (10.9x10%(0.2) : 0 |
Fplep (31258 .. o w <3 4, |
J = = = = 2.5803)(10 m= Jc. o
DT R4 (10.9x10%(0.2) G i
Deformation diagram:
-3 -
Slopn 9= 5 —%¢ _3.0963x10
B E c L 32
—6
P S =96.759%10""rad
s 6!. =8.+L
L T =2.5803x107 +(22)(96.759x107%)
a’ =4.7090x10 in I

g =471%107 in ) <
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PROBLEM 2:

A 4 ft section of aluminum pipe of cross-sectional area 1.75 in? rests on
a fixed support at A. The 58 in. diameter steel rod BC hangs from a
rigid bar that rests on the top of the pipe at B. Knowing that the
modulus of elasticity is 29 x 10° psi for steel, and 10.4 x 10° psi for
aluminium.

Determine the deflection of point C when a 15 kip force is applied at C.

SOLUTION
Rod BC: Lp-=78=8in Eu =29x10° psi

dpe = %d’ = %'(0.625}! = 0.30680 in’

Sap = PLE =33 ’;:ﬂmm =0.141618n. 3

Epcdpe (29X 10°X(0.30680) ,

Pipe 4B: Ln=4ft=48m E, =104x10°psi

A,y =150’

3
Gy =Than_ . _QSXVOVEY 55 560,703, 3
E Ay, (10.4x10°)(1.75)

Total: p = By + By = 39.560 X107 +.0.141618 = 0.181178 in.
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PROBLEM 3:

A rod consisting of two cylindrical portions AB and BC is

restrained at both ends. Portion AB is made of steel (Es = I :

200 GPa, a5 = 11.7 X107 °C), and portion BC is made of
brass (E» =105 GPa, a, = 20.9x10™ °C). Knowing that the
rod is initially unstressed. 250 mm
Determine the compressive force induced in ABC when

there is a temperature rise of 50°C. \
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SOLUTION ;
_Ta _x 3 _ 2 _ ) :
.{w = :dﬂ = 3(30) =706.86 mm"° =706.86x10" m i ]
Age =%d§c =§(50)’ =19635x10°mm® =1.9635x107°m? {
¥
o =La®AD) Ll (B) 5 \3sue * i CEE |
- +ieo
=(0.25-d)(11.7 %107%)(50) + (0.300)(20.9x1075%(50) , A
=459.75x10°m ' |
mmmdmi—_;%_w: B‘
5 o PL% PL 2 5 |
P = T 4 _ . ~ i
Edp  Epdpe (16 “\09 WEST A ¢ :
3 0.250P e, 0.300P R e
(200x10°}(706.86x107°) ~ (105x10°)(1.9635%107): ‘ t <
=32235x10° P P
For zero net deflection. Jp =&y : Z
3.2235x107° P =459.75x107¢ |
P =142.62x10°N P=1426 KN 4
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