Here is HW#4:
8-4, 8-7, 8-14, 8-16, 8-25, 8-28, 8-30, 8-D6

[image: image1.png]84 In order to estimate the theoretical fracture strength of this material it is necessary to caleulate o

using Equation (8.1) given that o, = 1035 MPa, a = 0.5 mm, and py = 5 x 10> mm. Thus,

=(2)(1035 MPa), o =2.07 x10* MPa=207GPa (3x 10° psi|
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[image: image2.png]8.7 The maximum allowable surface crack length for MgO may be determined using Equation (2.3)
taking the value of 225 GPa as the modulus of elastity (Table 125), and

olving for a, leads to

2By, (2)(225 x10% N/m2(1.0 N/m)
el S PP W

0}

7 7
H (m12.5 x 105 N/m?|





[image: image3.png]814 This problem asks us to determine whether of not the 4340 steel alloy specimen will fracturs when
exposed to a stress of 1030 MPa, given the values of Ky, Y, and the largest value of a in the

mateial. This requires that we solve for g, from Equation (8.7). Thus
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Therefore, fracture will not oceur because this specimen will tolerate a stress of 1330 MPa (192,500

psi) before fracture, which is greater than the applied stress of 1020 MPa (150,000 psi)
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816 This problem asks us to determine the stress level at whi ft component will fracture for a
given fracture toughness (26 MPaqyfm) and maximum interal crack length (6.0 mm), given that

fracture oceurs for the sam: ther intermal

mponent using the same alloy at one stress level and an,
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nes necessary to sclve for the parameter Y for the conditions under whic

urred using Equation (8.5). Therefore
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alve for 6, using Equation (2.6) as

Now we will
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[image: image6.png]of G, (70 MPa) and o, (210 MPa) we are asked tc

mpute G0 and
m Equation (8.14)

Smax * Smin _ 70 ypa
2

o,

Opmax + Oin = 140 MPa

Furthermore, utiization of Equation (2.16) yields

~ o,
Zmax  Tmin _ 540 ppa

o,
=420 MPa.

Omax ~ Tmin

Simltanously solving thess

xpressions leads to

Gpmay = 280 MPa_ (40,000 psi)

Oipin =~ 140 MPa_ (20,000 psi)

(b) Using Equation (8.17) the stress ratio R iz determined as follows:
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[image: image7.png]The magnituds of the stress range 6, is determined using Equation (2.15) as

=280 WPa — (140 MPa) = 420 WPa. (60,000 psi)

max ~ Omin




[image: image8.png]828 This problem asks that we

pute the maximum and minimum loads to which a 15.2 mm (060 in)

diameter 2014-T6 aluminum al

oy specimen may be subjected in order to yield a fatigus lite of 1.0 x
10% cycles; Figure 8.4 is to be used assuming that data were taken for a mean stress of 35 MPa

(5.000 psi). Upon consuitatio

of Figure 8.44, a fatiqus life of
stress amplitude of 140 MPa (20,000 psi). Or, from Equation (8.16)

s corresponds to a

o (2)(140 MPa) = 280 MPa_ (40,000 psi)

max ~ Omin =

Since 0y, = 35 MPa, then from Equation (2.14)

max * Ormin = 207y = (2)35

m MPa) =70 MPa (10,000 psi)

Simultaneous solution of the:

e two

expressions forg, _ ando, o vields

Opmax = +175 MPa_ (+25.000 psi) and 6, . =105 MPa (

5,000 psi). Now, inasmuch as

[Equation (6.1)], and A,
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e are asked

ompute the maximum torsional stress amplitude possible at each of several

fatigue lifetimes for the brass alloy the fatique behavior of which is given in Problem 8.29. For ach

lifetime first compute the number of cycles, and then read the corresponding fatique strength from

the above pl

(a) Fatigue lifetime = (1 yr)(365 daysiyear)(24 h/day)(60 min/h)(1800 cycles/min) = 9.5 x 10%

The stress amplitude corresponding to this lifstime is about 74 MPa.

(b) Fatigue ifatim: 7.8x107 cycles. The stress

30 days)(24 hday)(50 min/h}(1800 cyclesimin
ut 80 WPa.
(c) Fatigue litetime = (24 h)(60 min/h)(1800 cyclesfmin)
WPa.

amplitude

srresponding to this lifztime is at

mesponcing to this lfetime is about

(d) Fatique lifetime = (60 minh)(1800 cycles/min) = 108,000 cycles. The stress amplitude
1145 WPa.

mesponding to ths lifztime is ab




[image: image10.png]olymers relative to critical

206 (a) This portion of the prablem calls for us to rank fo ck length in

the wall of a spherical pressure vessel. In the development of Design Example 8.1, it was noted that
rical crack length is proportional to the square of the Kyg-0, ratio. Values of Ky and o as taken

from Tables B.4 and B.5 are tabulated below. (Note: when a range of o, or K\, values is gven. the

average valus is used.)

Material Ko MPaym) o (MPa)
Nylon 66 275 517
Polycarbonate 22 621
Polyethylens terephthlate 5.0 593
Polymethyl methacrlate 1.2 635

On the basts of thes values, the five polymers ars ranked per the squares of the K=o, ra

follows:

Waterial

PET 7.1
Nylon 66 283
PG 126

PHIMA 038




[image: image11.png]These values are smaller than those

or the metal alloys given in Table 8.2, which range from 0.93 to

431 mm,

(b) Relative to the leak-bef

break crite

6, ratio is ussd. The five polymers are

ranked according to values of this ratio az follows:

2

Ki
Waterial —Ltpa-m)
PET 0422
Nylon 66 0.146
PG 0078

PHIMA 0.023




[image: image12.png]These values are all smaller than those for the metal allays given in Table &.3, which valuss range

n12t0 112 MPa-m.
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