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Solution:
Steel wire: ¢ =1/8" ; Oallow = 20 ksi ; Es =30 x 103 ksi
Aluminum wire: on =3/16" ; Callow = 12 ksi ; Ea=10 x 103 ksi

Free-body Diagram:

Ts A Ta Ts

P+W
1. Equation of equilibrium:
DY F =2T+T,-P-W=0 = T,=-2T;+P+W (1)
2. Equation of compatibility:
Tsx L TyxL E,x A

Og = O,

= = T,=—2—2xT, (2)
Esx A, E,x A, Es x A

3. Criteria for material failure:

o =TS <20ksi, &, =1~ <12 ksi 3)

A
By equating T, from both Egs. (1) and (2):
E,xA,

2T, +(P+W)=A"DAT = T{2+M}P+W
s XA s XA
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Solving for Ts from the above equation results in:

T, =(P+W)| — =575 (4)
E A, +2E,A
Substituting Eq. (4) into Eq. (1) results in:
To=(P+W)-2(P+W)— 5555 _(pyw)[ - Eaf )
E A, +2E A E, A, +2E,A

Substituting Egs. (4) and (5) into Egs. (3) results in:

—

E

os=->=(P+W) S =20 ksi = P =596 Ibs (governs!)
AS EAAA+2ESAS
oy =18 = (P +W) Ex —12ksi = P=1137lbs
A, E AL +2E A
where,
2 2 2 2
A= T3) _ooo7einy A =75 - D) 01237
4 4><(16) 4 4><(8)

E, A, +2E.A, =1014 kips

(Note: 1 kip = 1,000 Ibs, 1 ksi = 1,000 psi)
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