Aluminum

Fig. P2.34

Soln:

We need the axial forte in euch of t‘n!a]er
cwt the whele and draw the E.B.D.

K-% iwna w\onh 0 end efledts
Pa are. ngt impo rmﬂe
s [ :

Pb:: -— —

Pn

>Fx=0: —P= 2B tPs=30 kN

Need another condition to solve fov fores:

8a = S, (they're attached to each othey)
8& = Pal
Ea Ag

= Ps L A, =A

Sb Ep Ab ? b
= _

_EQ_ = EQAQ = £4 = ,7_0_ {2>

Po EpAp Ep 105

SolvinJ () B (2)

fiom 2y S Pa= 063 Py put it o)
2% 063 Pot Po=30 kM

Po =86 1SN
Po=-/2.8 KN

__9

6a= -53%.3 MPq
6p = -363 MPg
2.33

Qiven: Es= 200GPq, Eb= 105GPq
Find 1 (a) the wactions o A 3 E
tb) the def/e(tian of point C.

Dimensions in mm

100 100
t_,_lgoa‘_lzo.l____r—-l
A Cl p| EffE
& e A i ot

40-mm diam.
Fig. P2.38

30-mm diam.

Soln+

(). We can get one egn. from the forte anlysis.

A
Ra |___.*_..l§.___.._9 D E R ~
- — — E —
60 kN “4okn F.5.D
ZFx=01 Of whole bay

—Ra +I00KN+ RE =p

Two -wnknows. ohe en ., we need tha Jeometry
condition,

0= $e =

Pas 1ap } Pac Lac } Bolep 4 Poeloe
Es As EsAs EbAb  EbAp

= Sagt 88c+ 3cp 1t S )

Need Pag, Pic, Ponc,

Poe <
FI>.D for each owﬁlﬁ 2

draw the

O B ==t FEDAr4AE

|# NG Engoes Due. Fri. 4/ 06 /ol Page | |# Eggavo\. Rw9 Page 2 I# Ebg 0. HWY Page_3
2.34, 233, 248, 264, Ont. 234 e Pas »g Pac
234, Boz= Po - —86 KN _—B6x/03N ‘:g Ra Eeom
Given: P=30KN , Ea=70GPa, Ep=105GPa Aq (Smm) (2omm) 150 x /06 M FRD for AB. FBD fir Ac
Frod :_ the noyma| stress =-57.3 MPq
(&) in the aluminwm Jagers R
(b) in the brass fayey. C‘b = Py =-12.3 KN = =)28 %03 N .—[ —_— —5_' Pep FBD fory AD
. Ap. (B5mm) (3omm) 150 x 108 m GoKN
P’ '\

okN 40 kN

From the obove F.B.Ds, we howe:

Pag =+ Ra

Pec= —60KkN + Ra
PcD= + RA- bokN
Poe = + Ra~(ooknN

Plugaing oll these force  back ety () §=0 =>

GRA)(I80mm) ¥ & Ra —6okN )(Jaomm) +
Es As EsAs

(+ Ra-$0 kN) (loppmm) + (ERA=l0Q kN )(I00mm)

=0

Ebhy EbAp

! -
ESTS(+ Ra (O\sm)]Jr E:;Abt+ }QI\(_O\ZM)J +
f}s—ﬂs(hp‘"’”] + g;‘,;g[‘lé,ooo N} =0
Ra= +62.8 KN

Re =-Ra+/00kN = 3%.2 KN

Pa=-42.8 kn 1
Re = 339 kKN
5 Ty 3¢ —
fo = PagLaB Pac LB
EsAs EsAs

1

(62.8 KN)(I50mm) + (+2 3 KN)( oo mm)
(2006 Pa) (TT 30'mm2 )

0% (8= #3m ]

(1 um="p"%m)
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243 | Cont. 243, | Ont. 2.44
Given: Ea=29x10bp5 o Jink BC and DE, 4" wide,
%" thick . P=6001b . AF r:‘(?id b””(f Solvilg (n aentl (2): Sep = Ecb;egp + QC‘PAT&D‘ (3)
Frnd ln)Far(e in each link Ecp A
(b) oleflecb'onA R Toe=-400 b o | Te=-400 I
— — " Tec= Jooo 1b TBc= fooo b We alsg howe ;
T Gne = PAb , Ow= _Pp
(b). Find)n@ def/ecb‘on nA: Ty Aed
=
From the geametry figuse s Pe = Ro= Oaehaz = P
A A = (20 ksDTT U")?]
7 oa = 8" =4 = -62.33 kips.
: i SC 4”
Fig.P2as - ' > H we pkg in () ang 13 o (),
da=28c= ATaclec - ohe egn. or unknow iohich i's aT
Ea A-
Soln: = 2.(100016X(4") 0in= Pllan 4 Lo )iat(a
(0)  Draw the FBD of AF 3 (29xr08 PSD) (" x ") (EAaAw £l ) ( s last oot
. = 22 x/0‘5 I\’) f .ffL.
A ] P —i §ﬁT_ po2in- P( ENBAI‘!B"- ECDACD)
[8a= 22x03 11 ] ) ohs Eas + Qoo lep
Tec ¢ o
= -
Pl Tos 2.44. y 002" = (<623 kips )(U$x/o"P51)Tr(/")‘ f{w.mo"Psi)Tl'(U'Jl
R— Re applies Given: Rod AB WI. Eb=)5x106 PSi, cp=106xr076 [°F )
\—/ Rod CD wl. Ea =100%/0b PSi » a3 3 )x 1076 /°F (”‘6“"-6/'*)(’3")"'('&“/0“/"‘:)“0)
NZMp=0: ~Toe(2") - P(8") + Tec(4") =0 Gap of 0.02" s at 6o'F = °
> Find : la)a{;ﬁe fempeyature when Ene =20 kS| 165.8 F
-Toe $2Tec = 4P = 24 klh D)) (b) the deformawon of AR At that zrme > .
. e T= ATt °F = 226°F
We have two unknows , but one efuaa‘on ./aak/‘/& 00 -
fbr geometry« : } T= 22" F
A on IHs - §D her, because
! D will attually move
¢ to the left ‘o to (h). andin(? 8an
Lsy/ the tendion in DE. B A8 BB
D §ap= BT t 3p
E SU)’] B '
SPE = RpaTLaw = (16x076/°F)(858)°F (12")
%c_ =4 =2 3 848 +8cp = 0,021 ) = 00231
-3 S
Pap = Pev  ( tension [campress in U2 rod ) $p® = Plas -(-6283Kps ) (12")
Tac lac = _ 9 Tor lve N EbAb' ()5 x08P5I) T (1)
Ea A Ea A SAB = _Paslas a =-0016"
E“BAAB 'f' QABATKAE, 12) >
2Tec + 5Tve =0 (2) oAB= 0.003" 8ar= oo"




P
Fig. P2.66 and P2.67

Solution:

(o) Fl\hdih& S

§= BL = (30 %103 N (150 x/573m)
. EA (20 /0% Pa) T ( 10 mm)>
= 0.205 mm

|§= 0205 mm |

(b) ano(ing the in diamefey
S _ 025mm. .. _
éy=— W~I.56x/0"3

€x = -VEy= ~0.35x 136x/0°3=~ 433 %/p76
C})Qlﬁe 'n diameter Ad= Exd

Ad=-43%x707¢ x Y0 rm
=254 x0% M

- 954 mum

[T

| ad= -954m |

2.63.

Giren: the dota available in Appendix B -for
yellow~ brass plae wl Z" thick

Find s he Slope of the e when P=45kips

From Aprendix & . for a yellow brass :

E = 5%06 PSi , 6= 54 x10Psi
We haw :

G = 2(1+0)
v = E = 15X w8 Psi

£ 4= 0.55?5
26 2%&4 x108psi

The slope of the line under P =45 kips sy

Slo')e =_4 (1t €y)

10 (1 €x) (AL=€L)

We need to find €x, &y.

Ox = = 45x0> lb - 3003 psi
t" x 6”

Cx= 6x = 304103 PSi _ 0002
15 kb psi

&y =-Vex= ~ 03393 %0002=68x074
2
slope = 4 1+68x0°%) = 0.3994%
10 ( 1+ 6.002)

| slope = 029947

2386 .

Givens Two blocks of rubbey G = 135 k3i are borded
to vigid supports and plae AB.
c=4", P=lokips

Find ¢

the smallest A and b £ T zn the rubbey <

200 psi and the daﬂem‘on of #x plub = 551

b= 5xm3 b _ 625 in
4y 200 pSi

The defleccian of the block = § of the plata.

S=70 = 1., 2 3
&A= %"

EXI

b T

=z 3w I35 ko0
16 200ps 7

Z 144 'n

> G =

0= 164 i
L =z 6.28 in.

¥+ Frgure for 8 Yor the block .

i

L P
v

S P'= P = bkps
= AE' = %)zps = :nkg’5 < 200 psi
=
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2.4b . Oont . 2.68 Oont .86
Given: P= 30kN, E=F06Pa. V=0.35
Find x (a) S of the yod & Solution y e
) ) 8 AB 1 metry,
(b) the.chasge in diameter of rod. . . s ps 6‘ . plat. AB s under double sheav from #"“3@_, WT
P -_— ____J n
1 /0 ——L ﬁ—)x
Y —— 8in ——J
: /20-mm diameter L "
150 mam) Soln+




