I# Eggaoa, hw/o Due Tue. 4 {1001

3.2, 3.bb, 324, 3.38, 350

Page _|

3.2, (0) Defermine the T which Causes Tmax =£5MQ
In a hollow shaft.
(b). Determine Tmax caused by T in o
solio Shaft of the samy 0ross oA

30 mm

45 mm
24m

Fg. P3.2

Slutions
(0). From vhe egn:
= ¢ =
i .
T= I%’Q— ) B:Jz-Tr(4gmm—50‘¢m#)
‘ = &.13F xip"6 Mm%
> T= 45 x/0% Pa x 5.3 X107 in4
45%10°3 m
= & KkN'm

’T‘ 543 KN |
(b). ]

TC* = T(45%mm — 3gmm )
= ¢ = 335 mm

= Cmax= 31340 3 N
max— "+ (33.5mm)3

= §3.2 MPa

Tmox= 31.2 MPq

With the seme amount of materidl. e shess s
about  half a5 b8 Wl. the Jolow mbe

I# &ngaoa Hw/o .

36b .

Givens the electric motor exerts A I kip.in
Torque. ot £, each shaft /s solid

Soln 2
(b)
Cmox= Tep C
J

Draw the EBD to 6&1‘ Tep

1
T= 7kiprn
ES
( 7 kip-in) () in)
Cmax = Lo (1im*
= 446 kst
C,qu:f.:{-é ks)
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Frool 2 19) the maximwm ahmn‘/;; stress 'n CD.

3.24. (0). Defermin @ caused by T=40 kipin

). Solve parta fura hollow Shaft w/
dwt= 3", din= )in.

'na sobd s}mft wl. G =33F X106 psi

I#MHWIO v
Cont, 3.24.
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Solution

@) Twist of age ®is:
kip~in

(P: IL =
Jg =7 ( /5m)4(3?x/oéps.)
= 65 257(/0‘3 rod
= 65 25)(/0 Xl80
0

= 3.74°
)
(b).
- TL
¢ JG

(40 kipsin)( 4343 in)

N[5 - 057)4]( 33 x10tPsi)
= 66.1% 1073 rag

1

= 460 %1073 x130°
i

= 2.39°
morals the inneq Jnch i)‘maferiaf ¢=339°
| has abowk no contr bial) & the stifrecs ;

3.38.

Given: Shafts wl. G= 12x10psi, Tan = 2ks,
Ta= 2kipsin  Pa s 7.5°

Find : peym‘red diameter

Solutaon

Rotatien af enol A
Q= Gue+ d8 )

Ge is the twist angle ot B = yotution of earB




#En;aoul Hw(0 #iqgaa_a_rwo
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Figure fov @ FRD.
From the FBD :
NZMe=0> Ta= YeF 15 I = ¥s ()
+7 SMec=0=> To = IeF Te 7

From the figure fir & »

Yo br = Tede ( Tﬁey'll have the Sama

Jenqth r outn
M Ty
¢ e

03”3(25— rc QS — Yo Te Lo
- do) Ta
Dsinj (2) 2
Y= B 4%
=Gt I = F 2y

*Needd de. can be fbtuw( from geay sysfem

Te=Ta

From the F.B.D. of shaf(, AB

)

IA

The samg. foy Tc=Tp

= ¢g= 25 a(24in)
4 T &
Gale= TalAe = Ta(24in)
J§q TG

= Pp = [TA(24'“) ( 25+,)J

3
= 32!174”3)7‘4
.6
Pa =75
| © 7=3n(d)* zu3sin)arpin)

(7.5°) (1. 2%x/08 PSP)
> 348 %03 Jb: inz

Z58° x IL. tps)
( ISOD)(/LZX/O psi)
> 0.23F in4

¥ gyt z 2202388
2 T
= d= L24 in

So, to have ¢y = 75°% d =124 0.

, needl to ohede

But we also have rau= J2 ks|

't out :

* Cap= JaC = L—L&L___L_O 62vn)
J 5T (062imF

= 534 «k&i

< )2 ksSi

So d=1247n isPice for AP

¢ <) = C = Py
Tep = Tc (IBYC) 3) (ﬁ){zkg in) C

= 15 134 ks) >zall
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Coht. 3.38.
S o =/24in  ooeshk BUSy Tev <Zail.
FQY Cep = i (2 k'\P"\") <. Ta”: /2 kS\j
&) aes
2 C zZ 0.6425 i1
> d= 1235 in
We need 4o take the /myer one ‘o make_
T < Tai|
da <&
ol = 1285 in l
3250. b.
Glven: T= 20 kipiin
Find < (h) Tmax 1n sleeve CD
Ninx  Bs= 2x%/06 PSi, (Tan)s = )2 ks) ‘
Gb= K6 x10% Psi(Tan)e= 7 Kk5)
Chax = TepC = _Ten (15in) e
J {4 =035 ]
= 0.364 T
n3

We neeogd TeD :

® From the FBD of E:

AT

“~Tas
<— Tcd
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#En?aog HwW/o

Cont. 350 (b)
T= Tae+ T )
© From the geameury andition
Pe = Pag= D> (They're @il Pixed 20 etk -
other)

JasGap J Gep

= 7;l5 = jS Gs Ldep

I Y-

=(035:0)% _(13x/04Psi) (Bin)
U1 gin)4=(1.25/m%] (B4 X100 ps1) (ka2 in)

=016
Tag= 0.6 Ted Q)

Put (2> > v) =)

T= 146) Tep = 20kip:i'n

13+.2

=034 Tep
'n3

:&564-)”?-2

= 626 ksi

T = 424 ks

= Tedb= ki\Pﬂ\l’]

= <D
> moaY

kip_

n*




