
Chapter 7

7-1 HB = 490

Eq. (3-17): Sut = 0.495(490) = 242.6 kpsi > 212 kpsi

Eq. (7-8): S′
e = 107 kpsi

Table 7-4: a = 1.34, b = −0.085

Eq. (7-18): ka = 1.34(242.6)−0.085 = 0.840

Eq. (7-19): kb =
(

3/16

0.3

)−0.107

= 1.05

Eq. (7-17): Se = kakbS′
e = 0.840(1.05)(107) = 94.4 kpsi Ans.

7-2

(a) Sut = 68 kpsi, S′
e = 0.495(68) = 33.7 kpsi Ans.

(b) Sut = 112 kpsi, S′
e = 0.495(112) = 55.4 kpsi Ans.

(c) 2024T3 has no endurance limit Ans.

(d) Eq. (3-17): S′
e = 107 kpsi Ans.

7-3
σ ′

F = σ0ε
m = 115(0.90)0.22 = 112.4 kpsi

Eq. (7-8): S′
e = 0.504(66.2) = 33.4 kpsi

Eq. (7-11): b = − log(112.4/33.4)

log(2 · 106)
= −0.083 64

Eq. (7-9): f = 112.4

66.2
(2 · 103)−0.083 64 = 0.8991

Eq. (7-13): a = [0.8991(66.2)]2

33.4
= 106.1 kpsi

Eq. (7-12): Sf = aN b = 106.1(12 500)−0.083 64 = 48.2 kpsi Ans.

Eq. (7-15): N =
(σa

a

)1/b =
(

36

106.1

)−1/0.083 64

= 409 530 cycles Ans.

7-4 From Sf = aN b

log Sf = log a + b log N

Substituting (1, Sut )

log Sut = log a + b log (1)

From which a = Sut
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