dy PROBLEM 1.1

) (il 125 kN B I c
Two solid cylindrical rods AB and BC are
60 kN welded together at B and loaded as shown.
f Knowing that ¢, = 30 mm and d, = 50 mm,
125 kN f ! 2
find the average normal stress at the
0.9 m | 12m midsection of (a) rod AB, (b) rod BC.
SOLUTION
(@) RodAB:
Force: P =60x10°N tension
Area: A="a>="(30x107)? = 706.86 x 107 m?
47" 4
3
Normal stress: 05 = = = — 010 _ 84,887 x10°Pa o5 = 84.9 MPa <
A 706.86 x 10
(b) Rod BC:
Force: P =60x10° - (2)(125x10°) = —190 x 10° N
T ., 7 342 3.2
Area: A=—d; =—(50x1077)" =1.96350 x 10" m
4% 4
_ 3
Normal stress: o = P A0XI0 g6 766 x 10° Pa

A4 1.96350 x107
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dy PROBLEM 1.2

d, 125kN I c
At Two solid cylindrical rods 4B and BC are
50 kN welded together at B and loaded as shown.
T Knowing that the average normal stress must
125 kN T not exceed 150 MPa in either rod, determine
the smallest allowable values of the diameters
0.9 m | 1.2m dl and dz-
SOLUTION
(@) RodA4B:
Force: P =60x10°N
Stress: o, =150 x10°Pa
Area: A= Za’l2
4
ow-t o a L
A O 4B
Za? = £
4 O 4B
3
g2 =22 010D _ 509301076 m?
oz (150 x10%)
d; = 22.568 x 10> m d, = 22.6 mm <
(b) Rod BC:
Force: P =60x10° - (2)(125x10°) = -190 x 10> N
Stress: opc = —150 x 10°Pa
Area: A= zalz2
4
o = P _ 4P
BC T4 zd;
_ 3
i =28 WXy 619975107 m?
nope  w(=150 x10°)
dy = 40.159 x 10 m d, = 40.2 mm <
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_ PROBLEM 1.3

A
Two solid cylindrical rods AB and BC are welded together at B and loaded as
shown. Knowing that P = 10 kips, find the average normal stress at the
30 in. midsection of (a) rod 4B, (b) rod BC.
— ~— 1.25in.
B
12 kips
25 in.
— ~— 0.75 in.
- C [N
P
SOLUTION
(a) RodA4B:
P =12 +10 = 22 kips
A=2a2=Z125?% =1.22718 in?
4 4
p 22
o =—= =17.927 ksi o5 =17.93 ksi 4
B4 122718 o
(b) Rod BC:
P =10 kips

A= %dg - %(0.75)2 — 0.44179 in?

P10

= = 22.635ksi o, = 226 ksi 4
A 044179

Oup =
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