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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
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Q3(20P)- A belt-driven jack-shaft is shown in the figure below. The weight of each pulley is 900 N. The

shafl is made of AISI 1050 CD (hardened steel) and is driven by a motor 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 beit on P“’M*E- 'ﬂf'_

Assume the belt tension on the loose side at B is 15 percent of the tension on the tight side, Determinez

a-Select two bearings for O and C using an application factor of unity and a desired life for each beaning 1s
9 kh with a 95 percent reliability for the two bearings. (use direct mount)

b-Draw shear-force and bending-moment diagrams for the shaft

¢- Using a factor of safety of 2.5 determine the minimum allow

able diameter of the shaft based on a
fatigue- failure analysis Modified Goodman. (Make any necessary

assumptions).
d-draw the resulting shaft showing all necessary dimensions
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Miachine design elements
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Ql[lﬂ?}.‘ln the figure shown, sh
15 subjected 1o 1o

Machine design elemens
aft A, made of AISI 1035

wding by equal and hot-rolled steel, js welded 1

i ] 04 fixed s
£ A theoretical stress-concentratio ; YPPOSITE forces Fvig shaf B ed support and
1 i s W alion e = W' . - g :
o | I8-in fillet The length of shaft 4 £ Wlors I\I and Krsof 2and 1 6 respectively are induced by the
-1 load # eveles oty ‘1:: shaft 4 trom the fixed ~UPPort to the connection at shafi 3 is 3 ft. The
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Q2(20P). Shown in the figure is a 5 by 4-in latching spring that supports a load of F'= 30 Ibf. The inside
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| (@), using curved-beam theory, determine the stresses at the inner and outer surfaces at the bend.
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Final Examination e
Q“lm‘};_]n the figure shown, shaf | T;u-hﬁinc design elements
15 subjected 10 loadia. made of AIST 1035 hot-roll L5
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critenon, nfinite life using the modified ( roodman fatigue failure
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Q2(20F). Shown in the figurc isa 5 by 4-in latching spring that supports a load of F= 50 Ibf. The inside
| radius of the bend is 1/R8in.

| | (&) using curved-beam theory, determine the stresses at the inner and outer surfaces ut the bend.
. :i‘ determine the shear stress and the tensile stress in the bolts
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Q3(20P)- A belt-driven jack-shaft is shown in the figure below. The weight of each pulley is 900 N. The
important

shaft is made of AISI 1050 CD (hardened steel) and is driven by a motor at 1200 rpm. All in
surfaces have a ground finish. If the shafi is 1o be designed for an infinite life with a reliability of 99.9% and
pulley B.

a safety factor of 1.5. The power is transmitted through the shaft and delivered to the belt on .
tight side. Determine:

Assume the belt tension on the loose side at B is 15 percent of the tension on Lhe B2
for each beanng 18

a-Select two bearings for O and C using an application factor of unity and a desired life
9 kh with a 95 percent reliability for the two bearings. (use direct mount)
b-Draw shear-force and bending-moment diagrams for the shaft.
c- Using a factor of safety of 2.5 determine the minimum allowable diameter of the shaft based on a
fatigue- failure analysis Modified Goodman, (Make any necessary assumptions).
d-draw the resulting shafi showing all necessary dimensions

-
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