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(?E{I'IZ‘IIF]— A I:sc’il-r:lri_jn:n jack-shaft is shown in the figure below. The weight o
shafl is made of AISI 1050 CD (hardened steel) and is driven by a motor al
surfaces have a ground finish. If the shaft is to be designed lo

f each pulley is 900 N. The
1200 rpm. All impertant

foty £ it , r an infinite life with a reliability of 99,9% and
a safety factor of 1.5, The power is transmitted through the shaft and delivered t

A \ th : o the belt on pulley B
:;s;mt. the belt tension on the loose side at B is 15 percent of the tension on the light side. Determine:
a-Select two bearings for O and C using an application factor of unity and a desired life for each bearing 1

9 kh with a 95 percent reliability for the two bearings. (use direct maount)
b-Draw shear-force and bending-moment diagrams for the shaft.

Q- Uﬁ?ng a factor of safety of 2.5 determine the minimum allowable diameter of the shaft
fatigue- failure analysis Modified Goodman. (Make any necessary assumplions).
d-draw the resulting shaft showing all necessary dimensions

y

based on a




"-.-'-i..""—.--“'—h
v '.-. Ih i

L ’ﬂﬂi’.; Lj.'. j-ﬁ"]'ﬂ' :

____h-_—_ }
Q’l): E(:-;f ‘ f\]' - f
. J,-l{"'_" 1'4(.? fl}t = L}.}"J i )I

AZS
- ﬂ‘!} - "M-’ o : /i =5 3
?Kéhha P lfjh. ”ﬂ‘l} : - #

Cr ek {}ﬁ = 99.9% o > 7

R TR )
(¢ & &I.' 5%.‘:_;- - f‘l;’; " :I’_ ,-"l; ."‘fllf‘

@-‘} ’gﬂs r?rg.:-_.u hr ﬁd{. L - |

N
v PLJJ‘"‘..- ﬂ?d‘ - .|"1 ]-.F b
",..,.:""-l.
Ty 1
= | h
- r
3 e Fe

-I‘

-n-.l-""':*

l
;,"'ff ‘n"ﬂ?",.-"
e H"‘-v .

. Mam’ﬂ"”" 2 E L

WA /
; » e h“‘
g M i)
Ligy> ‘:
"l-..
'E} -|"" -l"lrll".-"

‘F:" C‘a) T{ r_.}:_: .r";ll.J =L ‘ -
I+ (0 BT (0:185) 7,

2

785 T (012°) A T - IBRX 35N
=D Ta= 252 35N




(Esm 2P 02) (0I5 T, %) (0 125)
i (3[R ) =0

>
306 = (© 26 ‘J 125 ) 7
P = 288 N

"11'
=R ©5) =0 & (R0 )

IM,:;“' [
\ ok vy ] N i
'H_J_F_‘“: - f ¢
J R 2
sl
pr (%4“#32)- oo - 2629 (_JR_:‘ afo+9m ) = ¢
.f F‘a’ ¥
'“\f T3 p
ZF?’: Ay T
2 @.lit> =2 ﬂ‘@p_ WA S N
Jr'll"ﬁ‘.‘ -7 3N
Fay= oht (+20%13) e <480 N
123 | Fie= 3%-18 N
x +?El:z AN -G

E‘i@ @' 4)(“1‘30?} 3)+ 05 (113F ;,g.,@ @)= %Qq 3 N_— };t 3[{
W‘J 1

= HEEEN c a6 | (- {.;@&a)\\ﬂw&l_mﬁﬁj

e s &
. L —

Cio= Hhte =N S pps .54
3 J gﬁ.;.é?:ﬂ)(?ﬂ}mj{%) B ]

“Selck Sl Ao Timen Tprend .

WFQ with Bore  Diameker 25meN ﬁfmm ge (e

@ pubbide Diacher = 55 ™™ || 23 . 875

D e = 390058 Fod = g
32266 - B




e e
» o

2o )/

ﬂﬁ=5?-5 = (!J—- - 258° (e JE) = =2l MN.m
H = T%{?.lll I"'I i

Taq = o Mg =03
?:'3}?"'—' =306 N)om Mg, - 1 N-m

- ; ; I ﬁ::tf = 650 Mpo

- 0085

L, 93(5%) - 0Q065
Ke = 55.-:{ Ef:.\{szPEI
=__ uﬁ(é'?ﬂl = 3‘:*5 Mpe, fesome Sharp Buek

4> Q# Iéés E? Mpa \ = %%(gm )

Kgz 30 o Ke=2F Hﬂﬁ.!ﬂ'%u

(4= jr(%)ﬂ @Q—l‘-ﬁ IED)) l

\r3,

-&
A | QE’G}"%) 1 0. gﬂi';{ (_1:,} ..|. | (29 (1) )
= e —— == . |

@-podon @)

Kb:ﬁ ﬂq

d mg{ﬂ 5) 1 [

166 -6 )"




o 55 ? 7
Ljrn.'ﬂ-“ (‘ I'_) = ?L:" j ;'I J’-":- ‘
4 Vit

=) 4!.'_51'. Kps,

o r S 50
axig) = =~ |I8-52 pa

-2x8)ct

=i

= ORG2 KEs)

DY (
Y1/ 0} - |
A1%7 1035 (HR) o]

— v r ; I

F.-!"-"‘-hf? =150 1D o/ & e ; Kes = o =

—

Fmax= ¢ |h et b _ ;J';M o s
3.4 Jll::"l".lf = E,-'} :‘:l e,

H'L.az- -
; >

——

= 'ﬂf}.' h'ru'.- rilﬁwfh = oo G0
J SR EE3, P s lﬁa-;}..h)f o Ib- 10
Y= Up = 0:08315 Kps, -

fi;ﬁg 0.8 A
= 1-8)

4 Tom= 4% Hps
Ta= 26 kps

(s~ 2 04
/ = Kﬁa @
Va = Ei-@ @-a33"‘5)] + 3 [0 5‘9(2&3 5’1;: s

Py 0 L
- 2 2R kps,

o859

on '} 8D onts) + 3659 4] j rot

JIL'PE..




“ r II:_I
N =28 Tn
i =085 00

. ) = =.1235 0

Ll
=
o

ny
T

A= 4 L) -

0o o N

.’"#:LI"L-"-'I':; "__;i ‘.":| — -,."‘_rh"a" |IE‘ wifl
i =~ (2%0)(o u553) o Rpe
’ . e o Tl BT
(i.:i 5)":_?'.3.\](_!:,3’ '§ ol )

peyae 'lq'% ﬁ‘i“l&'} — & xSs) =25 =
H = 2%6 b an

R = 53 74 }b




g o
' i
. fl 190 30"
" o
.- ,f/ Ay \'u
1‘5 > ] :
| S\
P.,-J, f(f | _,,-/ - . 'E.:} I'“"L.Ii
(i 3C r’“""']'i 2 .2.-:}‘: t\j
D, 18 b

= Ly AW
C={oo2\(Fro) = L4E mm
A
F:2 Kess 2

I-]"—t Ui’u} ?»3 :-Q}'%;L
e o 3 ks. 18y

0=73F mom 4 ki 046

N AL




A naLLIo

Machine design elemeni:
LRy lill]-; Ir1-- W1 nan JH;! siress concenrain
w2 =15 mm

1) mupn, A

s s the frae-hody -!..n: rain 0] A conneg
| 5 . d = 6 mm, h = 4 mm, W) |
compression of 1 kN, The connecling link 15 made

ET) Ve VhsEare

i BT E eI, \ I'.'l.'l.: '.’W-"-'ir:";l, V e :

e toree ¥ Nuctwate hevween @ tension of ol N and

T -'“q.':..l'.'.'illﬁﬁ"'Jd tm‘f.ll'zll BT e I‘=‘L~'--_1|l'i'.;-,"-l"' {toodiman =-.'|:‘.i||.':'.'|.' theo! y .,_]L'h_-_.-nli”LI
ety {or ihe hole and the fillet

a-the fatigue Tactors offedel

1
- benumbes of ovcles w falun

1
1
| o)
h.;'-,
s :
s B, | i
L2151 .
. J .
\ I [ | e I to o 250-mmn 105 |
! o | | .
L ALS 5 b | -
a3
|
]
- *-. |
fEh

]
-
j
- ; e
j i -
3 i
o o F L] |-‘II = :
I' ]
P |
' L




%

* j‘“fl"?r: !- {{I.-_.j;iﬁ:. .;;;_r st (13 = |
Gt):  A1s1 K35 @B) Steet r=gin o
Ft= 2 Kes= 16 - 5
' bt
F 150 |b—~ &0 lb i
7) A
T = 150+ 1500) = o |bin  Cmia= (:_ﬁm)(’ %
Tk = Bo() 1 Bl = 1% Ibi >

- g . - a2 KPS ]
Tan L6228 Lomsnrs i '

e + 222 L9y ks J(zj*



At “the holer
Wb
o s 7
Af= (m:fn

—
Sul

181 (2542 M) =

o= G’m @m‘ﬁ%ﬁb 1271 HPA
190 0%
bl 1%,;{,3:;;51“) Bl )
190:03
AS5xr8F ST
| = @-15#-’1533) = LTl
BA0




o =963y
-1 FRe =318 KN







a3
) A157 108 €D shee

2 T=05 FE; c‘nﬁ[}"j(t 125) = lﬂf_'“? 5 (29 (@) =°

.._\_...-'_'_"l\.._..-"

|
F..E,-.'- _.I.'T]‘j knd :

= z s |
=0 0 AJE“;U-F:E'«\) ;.u e Bly-< e (50) - 2 hee) =

e e iy
w}
- 11 muu;{hm

{k G,JQ;'E"'

-"\-ha-.

Y 929
2¥'=05 pd -0 sm{m} 1% Sja(®) +7

DA |

; s (R = oM kN )
SF =05 RE + 21 o%@) - c;-u_c,;.w;} - BA=0

1. ‘;ﬂmwnh ) 1& (o) =9




-

Moo
I @ fl= JLE i ] s 3
! (2880 - 422 (eS) = W6 WM e s 'jl_h._,__;_'“
< s Tm= 20 N-m -I = :_EJ i A
|JE Lghirp \fIJHE:t" &ﬂ;ug Ft_ i ..:i.'i Ft__'-. = p_.ﬂ 'E = uﬂ F'-!""".,-_"_- i .-.

i

i%'__ G%{ﬁat)" _'Lr"'l-i'r.-r l'-_-jli'-"1
K= te==" Fee= ©

o LGl Y - 0118

Sewy= 14619 M #.-33!3?: e
'-"l&_"‘:"}i 329209 A CRABUSY )
d= C L

ol bheo e |




r.! ™ &
shed Fonned
eyl

% ==,
Final Exam fﬁrm@*"
G‘,f_)i AIs1 b @5&1
@ F—= -logoN — Son
¥ Holes

d_§&
S= =04

=3 [0

Ki= 2:08

. oy =) mlﬁ-




T T 1 Y W

—_———

B —— = _

Q3(20P)- A belt-driven jack-shaft is shown in the figure below. The weight of each pulley 1s 900 N. The
<hafl is made of AISI 1050 CD (hardened steel) and is driven by a molor at 1200 rpm. All important
surfaces have a ground finish. If the shaft is to be designed for an infinite life with a reliability of 99,9% and
a safety factor of 1.5. The power is transmitted through the shaft and delivered to the belt on pulley B.
Assume the belt tension on the loose side at B is |5 percent of the tension on the tight side. Df:l::rmimr:: _
\ a-Select two bearings for O and C using an application factor of unity and a desired life for each bearing 15

9 kh with a 95 percent reliability for the two bearings. (us¢ direct mount)
b-Draw shear-force and bending-moment diagrams for the shaft.
. ¢~ Using a factor of safety of 2.5 determine the minimum allowable diameter o
o \ fatigue- failure analysis Modified Goodman. (Make any necessary assumplions).

f the shaft based on a

d-draw the resulting shaft showing all necessary dimensions
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