Answers to suggested problems in Chapter 6
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a. 44,850 N
b. 76.25 mm
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a. 0.325 mm
b. (-)5.9 x 10° mm (the diameter will decrease)
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a. 0.15mm
b. (-)5.25x 10 mm

«
o =,1L= f\z - OO apa (17,9000
0 _|dg| 1<Jx1t:-3mr
7 M3

From the stress-strain plot in Figure 6,12, this strass comresponds fo a strain of about 1.5 % 10~ From the definition
of stran, Equation 6.2

Al =gl = (15x10%)(101.6 mm) = 015 mm (6.0 10" in)

(&) In order to determume the reduction in diameter Ad, it i3 mecessary to use Equation 6.8 and the
defimtion of lateral stramn (L., £, =_".:i-'1dD) as follows

Ad = dye, = —dyve, = —{10 mm)(0.35)(1.5x107)

=—525x 107 mm (=205 x 10V in)
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6.27

This iz within the elastic region; from the inset of Figure 621, this comesponds to a stess of about 1250 MPa
(180,000 paz). Mowe, from Equation 6.1

F=g4,= ob?
in which b 15 the cross-section side langth. Thus,
F =(1250 x 10° Naw®™) (5.5 x 107 m)” = 37,8008 (8500 Iby)

(b} After the load 15 releasad there wnll be no deformation smee the matenal was strained only elastically.
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