EIN Two lempered-steel bars, each -.:"r,- -, thick, are bonded s + < nibi-giz
bar, This gonipesite bar is subjecied 48 shoven to a centric axial laad of megnitide =,

Duath wlesks are elastophiylie with £=2% x 107 pzi and winh vield steengibs equal o 100
ksi and SO kat, respeclively, for the tempercd and mild stecl.

*2116 For the compnsite bar m Prod. 20111, dedernine the residual strosses m the
tempered-stzel bars il P iz gradually increased From zero wntil the deformation of the
s bar reaches & maximum value &, = 0.0 0. and is then docreased back 1o wero.
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PROBLEM 2117

Tchutmed ki B¢,

|: SOLITTION

|_‘ .

D e,+ Er v Ve T & F_trmf LA -L-..-Fa..n.mj et cause }u'e:.ﬂah‘n 4

$=-FL v 1aan) - -5 LaddT), = 0
- Se. 250 X107 = .838° ¢
(aT), Eo (Loo=<t@T (.7 =107} loe
Bo? AT = tes -8 = |(g£7°¢C
{ex) v.*efﬂi.‘nﬂ Boews = G =-6y = - 250 MPa

Cadupl‘n.a— l_'.ﬂT}’ = 157

‘ ol . PL ! ro_
§ = Sp t 37 —y5E LeldTY = oo
' = & = - Ex(ar)

A
= = {200m0t W 7 xi0" Y I§7V = — 3¢7.38 x/0° Pa

(b)Y B = ~Gp =&' = _2s0wo" 3 2c7.32210° = |17 33%i0° P,

= 117.4 HMPa

2117 A uniform steel tou of cross-sectionn] a:p A is attachad to rigid supports uml
is unsireased ata temperatone of $°C. Tie slex i3 asswmed 10 b elastoplagtic with &
= 230 MPa and ¢ — 200 G, Krowing that &= 1.7 2 10%"C, determine tha siess

in the bar (v} when the rempatalue 5 raised © 155°C, (4} atler the eeperatuce by

il




118 A narvow bar of aluminwn 15 booded fo (e side of o thick steel plate as
ghewn, Inidally, at F; =20°C, all gvezsas a2 wero. Knowing thet the temporature
will bt slowly raised to Fy and fhen reduced to T, denertnine () the Inphiest
tamperature T, that doea mar regalt in fesidual streases, {5 the temperoture T, thet
will reaull in a cesidust strema in the aluminem cqual te T00 M1'a. Asumrse o = 236
= 10" figr the abaringm and @ = 117 = 1P L Lhe slegl. Further assume thar
the alwminvm is elastoplastic, with £= 70 GPe and & — 1 Mo (St Noglect
{he smialil atreazes in the plate. )

PROBLEM 2.11%8

SOLUTION

Detervine i'amlpewatm :-Ih.ahjE o cause yie.ﬂ:lfni

s = Lhu Lo(am), = Loyam),
"E' = § = - E@.-oATh = -6
(AT} = E(E:ﬂ{ﬂ BNET) xu:::!}?a;iﬂf‘mn‘] 7 oraeette
oy Tar = T, +AT)y 7 20 + tasédt = 140.08° C .

After yiedding

o = &by Lofam) = Lo (aT)

c-.wf.'nj

§' = BE o+ Lo(aT) s Lug(am)
The rescdend sthress s

B = 6v = & = 6y - Elogolg)} (&0

Set G = -6,

-5, = Gy - E(d.~ &, )AT)

AT - Efii;da} " Mo KEJ({E;,E?SW:; = z80.1°¢C

{b) T, = T, + AT = 20+ 2Ho.[T = G0 1°C —

I T > ﬂﬂ.l’ﬂJ He abom. adm bar widd mest .ﬂ-.‘kvﬁj

Tie..“ i compress o,
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LI1® The steel rod 480 is attached e ripid fuppocts snd 15 wmstressoed at a

PROBLEM 2.11% terperature T 38 °F. The steel |9 assumed clastoplastic, with &= 36 ksi and F=29

x 10* pei. The tomperature of beth portians of the Tod is then raised to 250 °F,

A=DmE 4= 10t Knaowing that @ = 6.5 x 10%°F, delerming (a) the sttess it purlion £C, (k) the
1

}'I deflaction of poim C.
; SOLAUTTON
la ad
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(06T) = gl b2« L)
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- = A.-h. Gy bae . ..‘.—_-?E) _{a. ?GYEQ:ID""? 7. 14
LT Lae E ot ( Bae  Aaj (O NZawos WS HiG ‘}(a o j

= |52.785°F
Aetund AT = 250 - 38 = 22°F = (AT}, = y-r.-..é.,ﬂ.‘uj secwt,

6-;,_: = “5.7- = =30 Wl -y

P= 6 A, 7 @ Xom 28.2xio b

%c - = 5:.!1!. = Ei’ - ch [}:(&r‘}

. {zsax0? {14
(210 Y {10

= GLOIRITE ~ Q.OIFRTL =-0. 00718 iq
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2170 The sleel od ARC is attacked o fpid sopports sod is unaieesaed at o

FROBLEM 2,120 temperature of 16°F. The stecd is nssumed elasioplastic, with o = 36 kilaml £=29
x 10¢ pai. The tempersmre of both portiuns of the eod is then esad to 250 7).
pa i A= 10w ¥nowing that & = 6.5 « LIMF, defermine (a) the stress in portion A7, (8) the
! f deflection of point {2

*7.12¢ Solvc Prob. 2,119, assuming that the iemporsture of the vod 15 raised to 250

A 0 *F and then romrnead v 38 °F.

I--'?'I'rl..—---— la i||_—-| SOLUTION
P Sam = Fmme * Bppg TP (covatrasst
{ Cetervime A 4o zavze Y..‘.«_-.P.:.j{.,-.ﬁ wm AC.
- Pl _ Bls L (AT = o

EF"-M. EA:‘
- P ( Ly o tesh _ P . ALY
AT = Lae 0L 4 B * .ﬁq) T YA st MELE xpo ) (D-'?‘f—'# 4 F-'-")
606295 P A y.‘eJaL'mj Boe 6 B = (350" Wod)s 25200’

i1

{ﬁT}y = {G.08aF xio5” W5 2 » it 1= 52,785 °F
Actued AT = 2o -32 = AU2°F > (AT ) - }"-"E!Ul'nj DLEuss,
Cpe = - '5_1" = - 3g wjo” P

S = =Sop T TLEE - g olfAT) s 25240 W) g3e.5 w07 Wain)

E Acy (22410*)(1.0)
T O.8012176 - O.CIHEFE T — O.00TIHAE in
) ' o (AT _ el
E‘“"‘p‘“j AT = 212 °F [ C.0GAT xjn 0 | C.EeAT =IoT
P _ATS _ R ~ .
P’ Cacmwo? - Toedwins - 949670’ b

{at Res dvet stress iw AC

Epe,res = =y +£ = - 80uid 4 3—*—%3*—”3 = 13,96 »/0 psi
= 13.95 ks .
8. % = Bu 7o b LaddD
- E‘g‘;:‘;ﬁ{g‘}ggh 14 16,8 216" Haz)
= - 0.01C381 + D.OI9292 = 0.00RHIT
$., = S +8. T ~0.00M¢ +0.002411 = - 0.00%7) in
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