34T (a) From the defirition of the APF

v ofie)

3

T R

AFF =

W may =alve Tor the number of atoms psr unlt call, n, as

i&PFlac
i"l:l:lg
3

0.603)(4.501° (4.08) (104 em®)

. 3
%r|1.335: 1072 em)

= 4 0 atomisiunit cell

(b Inardar bo computs the denslty, we Just smploy Equation (2.5) as

|'I.l’|||.l

EECHA

{4 alomainit cel) 114,82 gimeal)

T vy 2} . .
llms:a 210 em|” 1408 % 10 cm|unit can | (8,023 x 10 akmsimal|

- 731 gl



3018 (&) Wears askad to calculaks the unlt el wvalume for B, From the solution & Problem 2.7

Vi = BR7CE
But, & = 1,566, and a = 2R, of ¢ = 2.14R, and

Ve = N304 R 3

- i 3 L
- 8214043 (011430107 em| - 4872107 em®unit ol

(b} The denaity of B Is debamired as folkows:

NAg.,
LA

o=

For HGP, n= & akmaunit cal, and for Be, AEE' = 9,01 @'mid. Thus,

(& atomsiunit cel)ie.01 gimal)
|4.87 x 107 e iunit il 6.023 3 10%2 atomsimol |

- 1.84 gom™

Tres walus glvan In the llerahra 13 1.85 g.-'m'ug.



6.42 For a brass alloy. the following engineering
stresses produce the corresponding plastic en-
gineering strains, prior o necking;

Enginvering Siress

() : Lnginecring Strain
315 0L 105
3410 0.220

On the basis of this information, compute the
engineering stress necessary (o produce an en-
Ginéering strain of 0,28,

642 For this protlem we first nssd to oomesrt endinsering siresses and strains o true stresses and
slrEng 0 That the constants K and nin Equation (613) may bo deteriined  Since @, = 6(1 + £

then

Gy, = (315 MPaj(l + 0.105) = 343 MPa
[!r-|-E =240 MPali + 32200 = 445 MFa

Eimilary for efraine, ainml:? = Ini1 + &) then
P.” =In (1 + 0105) = 009935

BTy = In 1+ QL2200 = 019085

Taking kgarithrma of Eguation (8.10), we gt

kgar =lea K + nlogey



which allows e o 2ot up bwo simultancous equations for he sbove paire of frue siresaes and trus

airaing, with K and mazunknowrs. Thus
loiy (3455 = oo K 4+ mlog (0.000RE)

log (415 = log K + nlog 048385

Solving for thase two egporessions vielkle K = 628 WPaand n = 0,256,
Moy, Coraning & =028 ta tna strain

E7 = IN(1 + 0.26) = 0.247

Mz corraspanding & to fiva this valua -:-T:T [using Equstion (6.1 9] i just

s
o =Kel = (628 MPay0.247)" *F = 430 NPa
Mo corwarting 1his @ loan argirssng stross
i
g1 A8 WMPa s MPa

1+e 1+ 028



wf ED Ay cylindrical specimen of aluminowm having a

dinmeter of OLS05 in. (12.8 mm) and a gauge
length of Z.000 in. (50.800 mm} is pulled in
tension. Ulse the load-—olongation character-
ixfic= tabalated boelow To comjplaste praris (al

thraragly {0],

Fovcead - s gl

LY W i, e
il (¥} ZCEHF 500, AxF

1 a5 TARD 2.0 SRS
R 5 TiKH) LN SILHE
e e o | 20 JdMD S T LR
i M= B0 KD 2. CEN 31 4HIE
T. 75 3 WD 2.k 21054
HaE AR el 20 51 .508
O ki) A1 ,HHD 2 %1.21&
141, 1ix] A MK - SrER
N Aimi A, AW e I - Y 5% A
140 #5400 AT WK e LER 0
1L, T AT S4HD . ] S5 M
Td ki) s, 10D 2. 2d¥ iy HE
1, B Hd HAHD 2. 210 5T RSN
i A2 S 2. A S84
. 2N At Wl 2330 LR E L

Fractiurs

fa}d ot thas calbn s enginecring SIrced VErsiE
coginmecsring STrain.

(b Compute the modoulos of elasticity,

o) Determine the yviold strength st s streis
crl Mmoo OREHEE

(dp Determine the ensile strength of this
Al

(el What is the approxirmate doctility, in per-
cent elongation™?

(I} Compauite the modulos of resiliemnoe.

Construct a table of F . AL, eand G

F
0
7330

AL(l-o) £=ALlo o=F/Ao
0
50.851-50.8 0.051/50.8 7330/ [(/4) &2

15100 50.902-50.8
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(b Theelsabicmodudus is the slopa inthe linaar alastiz maon oa

F_.e._u_zﬂnmpa-ar.1nu
T Ae 00052 - 0

= E25 ¥ 107 MPa =E2.5GPa |21 % 10" s

(el For the vigd =lrength the 0,002 stmin offsel ineis drasn dasbed. 1 nlersecls the siress-simin
CURG At approxi rataly 225 MPa (41 000 o ).

ith The tensila stength & approdmatel 370 KMPa (53 200 psil, coresponding o the maximum

(o) Tha ductility, in parcont elangation, ie just the plastic strain at fracture, muliplisd by one

FundmEd,  The total tracturs strain at fracturs 15 0965 sabiracting ol he alastis strain wrhich 15
gibout 00 05| leaves a plastic strain of 0160, Thus, he duclility is aboul 153:EL
(fi From Equafon (6.44), the modulus of resiliencs is just

|_'_|'2

L = et
TS

vibich, using data computed in the problem viskls a value of

(265 WPa)2

U =
(2525 x 107 Mpaj

r

=65x 107 wim® {988 in.- by



