ENES 220 — Mechanics of Materials
Spring 2003

Solutions to Homework #12

Problem 7.31

[Given] _s

[To Find] (o) !;rmc:ral P!anss; ® F\n(-?n' Sresses (<) MaXimin~ shiorind Strbss | &
and the oreiiectio v} the plares ; () cmw[mdij horwal Stress.

[FBD] N/A
[FPU]  Mohi's circle

[Solution]
QO Gx=-GMa, Oy=-4oMPa, Txy=35 MR
Gl 6’1;@ :L_—So;t-\P@Kz—@MPa) - 5onps Tlm
@ Pbufts: L
X (5T = (6ot ~35MPa) / -\
\r? (G“l, TZ.Y) =<"¢)Mh, %EMPU.) B F g \AO G(Mﬁ*)
C: (Gie, 0) = CHMB, 0) j
FX 5
® fob= g - an-s XE ) k)
> B=Tgo5* , x=[3=f = (515"
; 9&2"%(5:”37.0'30 -
GA:‘%D(: 52.?_{° g

R=CX= [CF+FA* =[(oMpy+(5hR)" = 364N
Trin= Up= Opge=R = - 50MPa -364 MPy = ~ 36.4 Ma -
Trox= O4 = Twe +R = —boMPy 364 MPa = — B.€ MR -
@ O,= Qut+45° = 99"
Oe= G t45° = T97°
Tmax= R= 364 Mfa
T "= Cove= ~50M[a

A 44 )
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Problem 7.33

[Given] JFe i

[To Find] (p) MﬁX{mm t};—P[anc GLQDHFJ stress and the Ofewtatio 'f 'b‘\e
plaves ;  (b) The corresponding norwal Stress .

[FBD] /4
[FPUL  Mghy's citcle
[Solution]
® OSx=I3ksi, Oy=-[24si, Txy= 2 ks ) @)
She= L < Boioph _ s, :
D Ryts: \f \
X: (Co=Ty) = (I8ksi, —8ksi) R - - S s
Y: (&, Ty) = Glzksi, 3ksi) \ ¥
€t Goe, 9 = Bk, 0) TE
@ wa:?“%ﬁ‘%=%=&53ﬁ W
= 280]°
Oa= Fok= Keo#”
@D Gp=wt45°=5704" -

Oe= On-45°=-309¢"

‘
R=[(FOFCFF =[oksiy+orsiy* = IT¥si =

T’z Qae = 3KS) -
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Problem 7.38

16 ksi

[Given] ——>
MoFimal S, % Tey & @ 25°) ")
(FBD] N/[A
FPU] Mohe's civele
[Solution]
O Sezo K= [6ksi, Txy=loksi
Giee BAT . CEUE . 3 g5

& 2
b (51,‘rxy) - (O, —-[0KS))

Ty (ks)

10 ksi

Yo @, Tey) = (16ksi, loksd x“’&;/ ’T(Ks.
C* (Tae, 0) = (Fksi, 0) \

X
=P __ [0K5)
® tﬂn CF T T3ksi =125 Z
20p= 51.34°

R= [P+ (Fxy = [@ks)+(oksiy = 281 ksi

Y:r Y

T ®si)

@ 6=258) =t°)
@= 26— 20, = 51.24° - 50° = [,34.°

ol N\
2

%

Txr = Owe — Ras, = Sksi= (2.9 ksi) 65(1.34°) =— 48l ks ==
Oy’ = Owe+ RGsQ = Jksi + (12,81 ksi)Gs(.:34°) = 20, I ks; <

Ty’ = RSP = (12,31 K5i )-Sin(134° ) = 039 ks
® o= 29=20°T
@, = 20p 26, = 5134 °+20° = (34
Ox» = Tpe ~RGs P, = Sksi- (2.81ksi)- Gs(T134°) = 390 ks
Ty = Ooye +REP, = Sksi + (12.8) K1) Gs(Th34°) = 12.[0 ks;

Ty = R =(12.31ksy - Sk(134°) = (2,14 ks

]

-

-

-
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Problem 7.39

[Given] —_—
[To Find] '[;,w’ Jx -
(FBD] /A

[FPU] Mol\r s circle

4 0of 8

1.5 MPa

[Solution]
D Ox=-3Mfa, Oy= - I8N Tey=0
Guve= B = - 20 7) ()
e Pbints xx/;{\)} ‘
X: Gx,-T)=(3Mp, 0) :/ (M)
Yo (&, Tw)= (-I.3MR, 0) b

C: (Ozre, 0) = (F24mp, o)

© R= &X = €24MP) - (-3Ma)= OEMRa
@® 0=-5, 20=-3°

L

Ox’ = Cave — RG30" = ~24Mfa— C6MPa ) Gs3® = - 292 Mpn =

Ty = — R30° =-(0.6MP) 830° =- 03 Mfa

--
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Foblow 761
G the stob of ple gtvess,  Ty= Bk
w) Ox=0 amd G =12 ks
To

by Ux =2) Ksi amel Oy = ¢ g
gh;re,vmum -1-lU. VAR P SBEMI\'H- m/ﬁ

FBD 04 shown

o Y
FPU  Mokv's cicele

Solution

B
@) 0x=0 207 =120 Ty =B e

A
\ (ksi)
R’a'nul»ﬁ planss and yn'narai Aresces \
Wae = 0 +03) = 3;'-(0-!-.*2!«“) \ >
= bka ¢ e J
R:J(L;G‘L)z+ T bks: _]]_ 10 ks l
= J(?P‘S._).i_._*f*ﬂ) +(3ks)y = Joks;
Tmox = Ome +R = 16K
Thta = Onae: — R =745

MM\'MW’“ SLW\‘“’ %MS

Tor =4 (Or =) = 3 (16ksi (-4 s) = [0 Ks:
B) Gx=2lkss U7 =9ks; T, -3ke

Principal Plones gud princpal ‘Stresces

Tove = L (R4 Ty) = 4 (20Ks +GKse ) = IS Ksy

R= {2 +

Ts) —
:J(l“k‘;_qk‘r'f‘(gkﬁ'); = /D ks, P

Urax = O +R = 25 ksy // /
Ton = 0 ol 'B/
Mo mym skem'naf Arasg
Tt = 5 (Tya. — T, ) \-\
=L a5k -0) =
212,95 K
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Problom 770

Giuem  The shehs of tvete o Gy o0 My 9 =20MPs | Ty = 75Mp,

-—ro &j&fﬂh'#ﬂ- -f-L\L MOVKT P LA Shm:ﬂﬂ—m I-JllﬂM

wr» Uz=0 , 1 0z = +45MpA ) 0% = - 46Mf
Y BTG

FBD a4 shavn e

FPV Mohr s cirele \\

go[u?h‘w\ / \

Mol s Stvely [,J‘; \

1"’ e 7 ﬂ. HP&

Qave = = (9% +65)

= —;'- (100 MPa + 20Ma)
= 60 Ml’q

Rj J+‘&/ \ AR

j( mn?, “200R )2 (;5MRY" L’"ﬁ BorR _! Sl
= 35"‘4?&
Tn =0, + R= [45Mfa
Os = T - R = -25Mf
Oy e

Opax = 145MPa |, Ton = —25MPa
L TTmex '—"J;—( Omax — Opin ) = ".';._( f4$'M'|‘>, R (—)SMF“‘)) = 85Mhy
by Oz =4rMPa
Trag = |4 Mo ) Omin = =25MPy
e TMM = "'_'{- (U;‘-;Ax v T;A'n) :'—LC!4§"‘P*—-("2\!.MP¢\) =85MPQ_
&) s = "'41‘“&\
Trax = [4EMpe |, Ty = —4EMP

C Twax = - ( Orag = G = £ (145MFa = (-4 MR)) = QEMP,
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Problw 7. 100
a 3Flu-.«.‘o~{ Aod  presswe vessed D!‘-'.?S‘Dnm €= 6mm

M laer  pwm W P’MSWE F— 8Mﬂ G‘_‘ -—4005"&

L g MN.%Wﬁm&ﬁm

Gh‘u!%

FED e vqpin
FPU Oy=0x = —j%—
Solution :

P= 8 M =8 x/0¢ P
€ = fmm = X107
=dd-t = Lt25opm) — (bmm) = ) frmm = 0.19M

) iy PR e (8%10°%) (0i9m) 0 p
O =05 = — = = ey = [RB 0% 7R2Mp

4% Qg - oSl T
Je THERTEET S i,
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Problem 7.114

Gruee P pressua fonk. t=F d= £fe
C=25" U= 18ksi Tw=I(0k,

- dtem inx the (ovgest allowabl  goge ?veamn

BBD 5 ok ek P
Y r
FPU Mui\v" Ca-ll'--- SERE ‘f? N ed
Solution s
Stracs ot the  Waldh "
Gz (8iss
‘Cw = [pKs/
Moy C;]»o!ﬂ-
< SR
R
a3 = BL |
e SRR B SN =
Rz ..__l.. or _g'-) ___El"_
= = g
v=3d -t = £(5R2)M —038/n = 296265
FYW‘ 'a"‘.,;:: 18 ks
Ow = Tava — Ron5" ‘3-— i 4-t gupe. = f’-“‘i’73!l
po IWEL L (i) foSIE

C st T 0LBf3 (2 bakiny O =B8] v
Fow Tw= 10k '

< Rsnso® = Outpust B
SRS TR e 2 UDKSb) (0325) : :
P' 0 Sl Y 0 s (30 baEimy 01661 ksi= 661ps

o Allowehle gage pressers is ta swellsr valuw
+het (s P = 387 pse



