=l O3 =60, Gy=0, %y, =30

(@) Xg =7 if ALST |020 steel, 0, =260 MA
(B X = 2 s 8L , 052 307 Mbs.
(Tables 3./10 anda 4.2)

AN Lok e Rag t/(—_Z_Z') + Txy

L)

. ¥
Oy, Oy = 304243 = 7243, -12.93 M

O},—‘—'O}_:O

(> Gg = MAX (10, =931 ,102 =031, 105 - 1)
5:5= 84.35 MPa

Xo = 0o /0g = 260/384.85 = 3.00 <

(b) Oy = MAX (1T71,1021,1031) = 72.43 MPa
X =0 /Oy = 307/72.43 =4.24 <




7.2 Cylimdrical pressure vessel, closed

ends, t= S5 mom 57’/:3,,?,,) p=2 MPa
(Same situatiom as Prob, 6.5)

o = L5 _ (2 MAR) (/500 7nm)
AT 2+ 2 (5 )

= 300 MPa

P _
o'y_—_?—_ OO0 MPax

Ji,02,03 = 0y, Ty, 0z = 300, 600, O MPa

18 Ni maragimg steel (250gr)
O =179/ MPa (Table 4.2)

T = MAX(1G; - 031,103 -G51, 103 - C71) = 600 MPa |
xo:i: 2.9‘7 } "4.

—

Js
Second Solutiom:

= (G- ) T - 0)

—

Cy= 520 MPa , X =

Al

= 3.945

Iz

39




7.4 Ox= 150, 0y =30, Tay=~%5 MFa.- e

G:>=? For Kpo=3.0

ox + Ty Oy -0\ >
07; O—z - xz‘*- i\/(xz Y")' o TX)‘

T G = Q01 75 = /€S, /S Mra

)

o = MAX (T, —03l, 102-G31,105~07 1)
Ts = 165 MFPa

X =0 /Fs , To=X.0s=3(65)=495 MAx
A

Secomd solutrom:

i | - '
5 =15 [(@=G)*+ 0= ) + (03~ ) + 6(Te) + T2+ g

o \ — _ 2 2 2 Z
o*H:{—a-/(bD 30) + 30"+ 150 +é(45) _

To = % Ty = 3(158.0)= 474+ MPa <

I




711 Block comfimed m vy dir., free im X.
gy O, 0,0, G0 =59 B, &

=7, at yzed/M9 Poissom's ratio Q'F‘fec)-)_v :

i
57:’5‘ (Ox +0z), ©0=0y ~Z0z, Oy= G
T, = MAX(| 03— 021, 102- 031,103 - 0) = To

A% (10— 70'!17/0- Gz)loy-0l) =% |
Oz = Gy No effFect oF Co"n-Fwermem't oFZ. 4

Secomd Solutiom: e

'c'y‘ﬂ=7‘r-5f(<r—-c')"+ (-G g -0)" =%

Oy = f(o—wo’) + (V0 -03) + (0z-0)" =%
o =—e 2 z Lo o3 | 05,
e AR |

Iwm this case a)/mode_{‘f' effect is pr—edrc
ed +that cdepemds om Z 4

Note: Oz amd a, above both have ’nega-h‘Vc__jl
values,




115 Solidcrrcular shaft. T=LSAN-m |
M=10 ~N-m X0=2. Tabulate T }Cok each

materral usimg Jables 7.2 and P27, 1
Assame P and Cop, are the same as the

/rwosf Ssamjjar wmaterials m Table 3./3.

Material c, P Cost d Massf, Mass Costf, Cost
MPa g/cm? G mm p/g,?°® Rank ¢, p/c,?° Rank
1020 steel . 260 7.9 1 50.5 0.194 8 0.194 4
2024 Al 303 2.7 6 479 0.060 4 0.359 8
7075 Al 469 27 6 414 0.045 1 0.268 7
4140 (205) 1583 79 3 276 0.058 2 0.174 1
4140 (315) 1560 7.9 3 278 0.059 3 0.176 2
4140 (425) 1399 7.9 3 288 0.063 5 0.189 3
4140 (540) 1158 79 3 307 0.072 6 0.215 5
4140 (650) 872 79 3 337 0.087 7 0.260 6

@) From +he FProb 7.9 sol/uhipar vsrimg

Cn, cliameters are grvem by
/3
= 3
32%x2 c ‘ 6\
ds =t (1X10°) + 0,75 (k5 x10°)
T(26 " N-mm Nemom 2

d= 50,5 mm (/02D steel: others similarly)
4

(b)) Mimimsze mass amd/ cost as /m Sec, 38,
Regujrememnts T, M X E Geometry . d
Mcateyial: To, P, (Com)




2/)3 G’Y\d CwP/OZZlg

/m:)('f"-) fZ:P/O:

$ +ham THE

teels, which yamR

32 as 1o tight weight. Howevelr,

Femper) has /oW ductilety,
e e/ ther

Table P4.29- Us
/5 or 4-/4—0(425). 4

hig her stremgth 4140 s

and
Lhe 4140(208°C

7% RA Fro
4140(3




