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mw’SAMPLE PROBLEM 2.1

Qle o
;v &l The rigid bar BDE is supported by two links AB and CD. Link AB_is made

of aluminum (E = 70 GPa) and has a cross-sectional arca of 300 mm?>: lin
—7 & fal (E = 70 GPa) and | ] B500Rmme ANl

Ecp200 30 k\'l CD_is made of steel (E = 200 GPa) and has a cross-sectional area of

o0 wm 600 mm>. For the 30-kN force shown, determine the deflection (@) of B,
D E (b) of D, (¢) of E.
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SERBEST Cisim bo'MGZAW NS My = O: —(30 kN)(0.6 m) + F;p(0.2m) = 0

= lEL 0- = 2;'-1.‘ O,Iskﬂ/,,.m Fep = +90kN Fep = 90 kN tension

A ot +'ﬁ2MD =07 —(30kN)(0.4m) — F,s(0.2 m) = 0
7 G—A&- p 2 =012 k”/mn - — 5 o
CLasing ) F,z = —60 kN F,z = 60kN compression
0.3 m A = 500 mm? .
' E=To6rr i, . Lo a. Deflection of B. Since the internal force in link AB is compressive,
°= = An we have P = —60 kN
A ep - Aep .
B - 90 0,am _PL (=60 X 10°N)(0.3 m) 514 X 10-5+
F s = 60 kN " Zwtre-gpo BTAE (500 X 1075 m?)(70 X 10° Pa)
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Fag.Lag -~ 6ok, 0,3m
Eaes = 3 £— 01514 mm
Ens-Aas  F06Pa.5W0mm Ckusalma)
Fep = 90 kN The negative sign indicates a contraction of member AB, and, thus, an
I upward deflection of end B:
¢ 8; = 0514 mm| <«
A = 600 mm?2 b. Deflection of D. Since in rod CD, P = 90 kN, we write
0.4 =G ;
m E = 200 GPa _PL (90 X 10° N)(0.4 m)
PTAE (600 X 107°m?)(200 X 107 Pa)
—9 =300 X 10 °m 8p = 0.300 mm | <
YEcp=90kN . 6}4‘7»# c. Deflection of E.  We denote by B’ and D’ the displaced positions

g = 0.514 mm

(l_ B’ 8p =03

fkup‘ of points B and D. Since the bar BDE is rigid, points B', D', and E' lie in
mm{ pnte, straight line and we write

B _T BB’ BH  0514mm _ (200 mm) —x e
S 27 DD’ HD  0.300 mm x T
Ea;}.ludiuﬁE’ _ HE 5 (400 mm) + (73.7 mm)
(200 mm - x) . F_l oS pp' HD 0300 mm 73.7 mm
200 mm 408(');“:“ Se _”S’e, 1,928 mm O = 1.928 mm lz <












