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ME2104: Mechanical Analysis and Design

DAE2: Design and Selection of Mechanical Elements


CW Solutions
Questions 3,4,6,8,10,15


	Prepared by:	Student

Date



Question 3, Lecture 1: 
[bookmark: _GoBack][image: ]
Solution of Q3: 



Question 4, Lecture 1: 
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Solution for Q4: 



Question 6, Lecture 2: 
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Solution for Q6: 



Question 8, Lecture 3: 
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Solution of Q8: 



Question 10, Lecture 3: 
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Solution for Q10: 



Question 15, Lecture 4: [image: ] 
Solution for Q15: 
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A 100 mm diameter shaft with a hub is
made of high-carbon steel. A square
key made of low-carbon steel has a
width and height of 25 mm.

Assume allowable stress:

Tal = 0.4 Sy
o =098, d
Calculate: @)
critical length of key while assuming
safety factor of 2 and considering both
compression and shear 4 @
. h
Solution: L =202.2 mm /
cr T_:{ » };

Leyo=179.7 mm

[N




image4.png
0O Aluminum
@ Steel

A hexagonal bolt and nut assembly
is used to join two members. The
bolt and the nut are made of steel
and the frustum cone angle is 30°.
The tread crest diameter is 14 mm
and the root diameter is 12 mm.

Use the table from lectures for
material properties. ® ©

Use calculated results k,=4.702e8 N/m; k,,=12.38e8 N/m C=0.2753

Determine the maximum load for bolt-joint failure while assuming the non
permanent connection and a static safety factor of 2.5. Grade 5.8 coarse
thread is used.

P=34400 N, P, ,=13111 N, Pmax,j=21163 N.
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A flat belt is 152.4 mm wide and 8.5 mm
thick and transmits 15 hp.

The centre distance is 2.424 m. The it 2241
driving pulley is 152.4 mm in diameter and /f
rotates at 2000 rpom such that the loose 6
side of the belt is on top. The driven pulley \J
is 457.2 mm in diameter. The belt material

specific weight is 996.5 kg/m3 ) [l

Determine:
a) Iffriction coef. is f=0.3find F, and F,. & F;=1500N; F,=800 N ; F=1150N
by Iffis reduced to 0.2 due to oil spill, b The belt will slip

what are F, and F,? Would the belt c) L=5.8445m

slip?

¢ Whatis the belt length?
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A pump is driven by an electric motor through a open type flat belt drive.
Motor pulley diameter(ds) = 300 mm, Pump pulley diameter(d,) = 600 mm
Coefficient of friction (ug) for motor pulley = 0.25

Coefficient of friction (u, ) for pump pulley = 0.20

Center distance between the pulleys=1000 mm; Rotational speed of the
motor=1440 rpm;

Power transmission = 20kW; density of belt material (p)= 1000 kg/m3; allowable
stress for the belt material (o) = 2 MPa; thickness of the belt = 5mm.

Determine the belt specifications.

Length L=3436mm; breadth b=240mm and thickness t=6mm
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A gear train is made up of helical gears with their shafts in a single plane, such as the
arrangement in the vertical mixer shown. The gears have a normal pressure angle of 20°
and a 30° helix angle. The middle shaft is an idler. Gears AB and CD are engaged, the
others in the illustration are not in contact. The module of all gears is 2 mm. The table
gives the number of teeth per gear. Gear A exerts a load of 1200 N onto gear B. The
shaft containing gear A is driven by the motor at a speed of 200 rpm. All gears are Grade
2 and have been Gear Number of Teeth
hardened to

HB 350 and have
50 mm face widths.

O 0w >
n
S

F=4066 N; n,=12.8 rpm; f,,=2.76; f.,=1
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A simply supported shaft

.| amangementis shownin the figure.
A solidshaftof 50 mm diameter

i made of low-carbon steel s used.

i £-Given values 2re;

x=1016mm
508 mm
sz
=
Solution: Determine first crtical speeds:
5 155pm # Unloadedshaft
b 848pm b Rayleigh method
9 851pm 9 Dunkerley method





