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6-12 Since ε f < 0.05, the material is brittle. Thus, Sut
.= Suc and we may use M2M which is

basically the same as MNS.

(a) σA, σB = 9, −5 kpsi

n = 35

9
= 3.89 Ans.

(b) σA, σB = 12.7, −0.708 kpsi

n = 35

12.7
= 2.76 Ans.

(c) σA, σB = −0.910, −12.09 kpsi (3rd quadrant)

n = 36

12.09
= 2.98 Ans.

(d) σA, σB = 11.14, 3.86 kpsi

n = 35

11.14
= 3.14 Ans.

Graphical Solution:

(a) n = O B

O A
= 4

1
= 4.0 Ans.

(b) n = O D

OC
= 3.45

1.28
= 2.70 Ans.

(c) n = O F

O E
= 3.7

1.3
= 2.85 Ans. (3rd quadrant)

(d) n = O H

OG
= 3.6

1.15
= 3.13 Ans.

6-13 Sut = 30 kpsi, Suc = 109 kpsi

Use M2M:

(a) σA, σB = 20, 20 kpsi

Eq. (6-33a): n = 30

20
= 1.5 Ans.

(b) σA, σB = ±
√

(15)2 = 15, −15 kpsi

Eq. (6-33a) n = 30

15
= 2 Ans.

(c) σA, σB = −80, −80 kpsi

For the 3rd quadrant, there is no solution but use Eq. (6-33c).

Eq. (6-33c): n = − 109

−80
= 1.36 Ans.
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(d) σA, σB = 15, −25 kpsi

Eq. (6-33b):
n(15)

30
+

(−25n + 30

30 − 109

)2

= 1

n = 1.90 Ans.

(a) n = O B

O A
= 4.25

2.83
= 1.50

(b) n = O D

OC
= 4.24

2.12
= 2.00

(c) n = O F

O E
= 15.5

11.3
= 1.37 (3rd quadrant)

(d) n = O H

OG
= 5.3

2.9
= 1.83

6-14 Given: AISI 1006 CD steel, F = 0.55 N, P = 8.0 kN, and T = 30 N · m, applying the
DE theory to stress elements A and B with Sy = 280 MPa

A: σx = 32Fl

πd3
+ 4P

πd2
= 32(0.55)(103)(0.1)

π(0.0203)
+ 4(8)(103)

π(0.0202)

= 95.49(106) Pa = 95.49 MPa
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