ENES 220 — Mechanics of Materials
Spring 2003

Solutions to Homework #4
Problom 3.7
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Problm 317
G olan = bomm Ay, = G0mn £ = Gmm
Tott = 75 Mpy '
To Find : ths Horgest o ut
FRD @ wet veqpuired ‘
FPU: T=-1X

Solwtion ¢ .
Rod AB: <= Ld = posom
] = St !
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e JC -
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= Sy :}(a.oaom)’(ﬁxm‘g):i. 181 %70 V- m

PuE:CD: Co= Loley, = 0045M
C;‘ =Co-t :(0|045h}-(0n005m)=0*03?“
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Problum 335

GN‘U-EW'. Ta = 200 N/-m Té = 400/\/!#& O(;\.B“_sam Jcp*': 46‘0!#!
To Fwl ¢ 81 1t wg(ﬁ :rj' twist batween A aed B
b owaﬁ UJL twishk butwesn A owel C

FBD ngufe @ (b)

. o B * A =
F P u | ?P B r " | 04m
oyt el Aol t? T
Tap= Ja = 300V-m  Lap=09m et ¢ 1

ks “,J)”CJABI = 0.015m ' Fipes @

-9
T =ZLCae = 5 woism’= 79 522%007 ' m* T l A

@ Talss OV (00) .
®TG7 mxm"rq)(z?am m) B

E'awﬂe {}9]
= 44095 X107 rad

?7,‘5 =3.53)
b) ~Twist ongle between Aod C

Toc = Ta+t To =CONNHAN =700 1/ m Loc 0.7
Cpe = ;-;LCﬁsc = 0.023m

Toc = 26! = T (0ot =439.673 %07 m*
Gpe = Dtoc - (VM GTER)_ _ sy % vad
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Yroblan 3.4

Given

Two Stllfts d_—:% n r"tU\JO ?WS- ré:‘a:rhln-;:lf,i‘n
ZPHB‘—' h‘,‘n LEF = I/n } T=?50-€bih

T R @
FBD = Fgwe (a) (p)
FPU : p- Ib

GJ

g\o(m’“: F—_%‘ = —:’—_E_F_.

e = Telee _(mobbin) (3)

B =
ré_ ) ‘ ] )
Tep =y, T = Satstbiton thn @

Twist o stk F F Egew
Jre = Sct=Lioapm)*
= 73.‘063 %07 't 2

/
JE (4 YO RN31. 063115 1)

= 22.995 X107 vad
Rotodrion of E ?PE =22.095 y/p rad

F\'aqu_ [b)

§ = e =66,

N Y—- AT -
B, < = ¢ :%(» 935 X0 vadY=30. 660X/ rad

I T‘:‘\j-?(" N M BA

-TM = 3| 043 X073 m ¥

?P _ Taslw _ (7500bem) (ilin)
M TG T (l2nafRYa 08107

Rotedion ot A

P, = Pst B = (0. sb0x10°% Y H BTN} = 54 373X007rad
= 3i13°

= 23,7/3 10" rad
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Poblem 353

qien = Steel core : CL= 5mm G=T7Gh, Ts= G?MPa ]
A(uminum : dﬂzTZ mm, Qo= ZTEPQI 72 mm

-
e

i _:‘A,I_.-/ g o
Ta= 45 MRy, o 9 o
Steel core — 8 37 25
TO and: ¢A Mminm jacket . ]
FBD: Not required ‘

FPU: Towe= Geb | b= Dol

Solution ¢

n Stee{ Qe : Cs-='d§; = 0.%27"1
_ DL _ (6oRIP) 28y J—
B G AT oeaTs = 00T i = 1347,

(2> Aluminum 5ad<et= Co= -d.-zﬂ = 0.036m

_ Gl @KE)E5) e aro
P Gt —(2"{:(10?)(0\036)-0‘11574‘—6‘63'

n\e[ﬂljcSt angle ma be roteted - 4.134.°
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Problem 35¢
@ivens  Gp=5.6X[0¢Psi , dF .6 n
Gs=1L.2KI°Psi, ds=/(.2wm
T=5 kiP-fn §
To Find: > The maximum Tb 1
(2> The maximum Ts
€3) ‘?55‘4

FBD:  Ap Tﬂflﬂ"red
FPU: T=GI¢, T=Gef
Solu‘tfon 3
@ Steel ovre ngizds'—"- 9.61}1
T=Zcf= 0203575 in?
Torque corried b)r stee| Core :

Ts= G‘sjs%
@ Brass  jocket: (h=4dy= 08
To=L(c¥-c#)= L (03% 06*) = 0.439823u*

TorC{ue avied b}l brass jﬁcktti

Tb= ijb';_t "
® Totel torque + T=Ts+To = (@sTst GuJi) -
v, T __ 5XI0* b

L ™ GsJst Gl — (H.z)(lo‘rs;)(o.zogﬁ{cf‘)-f (56)((06?31”)@43?323;}:‘)
= 1,054-{74-X{0h3 md/{n
(a) The max) mum sh&uru'vlj Stress i Sﬂel Qe :
Ts= Qs = (12XI0Ps1 Yo6im)( (OB4THRISS o) = TOSXIE b =[T084 ks
(b The maXimum shtaring Stress 1, bross jacket_ - B
Th= Gl = (R6XI0°Psi ) (0.3) (15 T4XI5 Y1 ) = 4 T23X 5 b= 4 [23 Ksil

D]
Yon=(F) L =(o54T4X15%4 ) (6X12in) = 0,059 md = [4347°]

(c
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Pmb!em 356
Gen:  GF=T]GhR , T=500Nm
To Findl - The IO MU Shot iy by sress ™ each 'slmft

FBD: Aot fE’Qé }e;l

FPU T= il T- -j:—'

GOLIJ‘tiOni ] |
@ Shﬂft AB ' 600 1o

Lgp=0.6m CAB=E|dAa: 0.0/5m
Ta=5GE = & (0.0159* = Tos2 16 m*
(TIX1o T
R
@ Sheft D

Lep= O?In Co==3 L e = 0.0[3 m

Joo= 5Ca =5 (00(3m) ..{648?6)(!“7 ¢
o By, (TIAERCEHLNT) ¢, = (ia x4,
€Y Ma‘('o{u:\j rtxtyn 0t the -F(yrjes CFB" 4?;-‘-4’
Total torue : T= TaptTop = 500 Nem
(0,205 XI*+ K03 K1 Y = 500 > b= 20,565 Ko™ rod
. Tae=(10.205 X0’ )(@0. 565K 167 ) = 20?‘S7N‘m
Tep =(1418 XI0*) 20545 X[0™>) = 2903 Nem
Ca) Maximum Slrear'ij Stres( AB

TwCas _ (20787Nm)(0015m) | |
W= St = M52 X 5Tme = 31 57XI0" Ta =[376 MR
(0) Moximany shesrig stress o D

_ TooCo» _ @043 Nomy(0.0[8m) _
_ED_ \]-C) - [64.8?6)((0_9704 ‘BI-KTX(OKP& :Iaf]MFa]
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Hoblem 3.5

Gien: G=TIGR, %=15°
T=5oN-m, apphed o flonge C.

To Findl ﬂTt’mGK{murr\ '5\"‘30"3 Stress 1 €zch 5“"7&'

FBD: Nt rfured

FPU- T= GI{_ , 1= IJ?—

Soluction :

D Shofe AB

Lig= 26m, Cap= 2dap= 00lbm, Tap=Cif = T (00l5my* = T952X(0 T m*
g -7,.4
Tho= Sl = CHCTTSIITIOG, < 1o, 205X /0%
@ Shof CD

Lep=03m, Co=20p=00/Bn, Jo=3CH =008y = [64-8% X0~ Ti#

i - §
To= By, « (NTRUMINEMAG, = /08 xio%

G Car wietim v fhege €« ¢, = 15°= 26,18 X073 raof
Torque o Rmove clearance 1 Tep = (Hh® X0 ) (24,18 X/07> ) = 36 9. 3¢ [ o
Tgr(fy.e to e av[of{'h'm( bbb @72 T'= Tot— Ty = Evo~ 349, ?4-7: 130 6532 Nom

—_ »
T’ = |48 +ch 2 20653 Nm :(10‘205)(’03_} I 103 X(o‘)q‘:/
&= 20653 N ﬁg
0. 205K 104 s Xl = 53 [# X107 o]

Tae = (lo.205 X1 ) (6314KI53) = 54.34 Nm
Tew = (14108 X/o*) (5374 K/673) =758 | Nom
@) Maximum S}Naﬂj stiess m AR

o= I}BASB - &8?’;;:;2);20'%% = [0.34 XI0°Fa =z{0,34- MPGL-
(& Moximum wh':j stiecs tw CD
G- ToCo  _ (531 At 36535 Nm) (0508 m>
=2 =

- 6D -
(’64‘3'?{)([0"?1104') —4‘8;?)(!’0 Pa -—48‘1'?/‘\&
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