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B.E. (Mechanical) (Sem. - VII) Examination, 2008
MACHINE DESIGN - 11

Day and Date: Thursday, 20-11-2008 Tossl Maks: 10
Time: 10.00 a.m. ©01.00 p.m

Instructions: 1) Answer any three questions from Section I and any three
questions from Section — II.

2) Figures 10 the right indicate full marks to the question.
3) Assume suitable data if necessary and mention is clearly
(-] 4) Use of Non-Programmable calculator is permitted.

SECTION -1
1. a) Explain basic forms of product. 4
b) Explain the ergonomic considerations in the following items 8
i) Control knob ii) Hand wheel
<) Explain Brain storming techingue used in creative design. 4

2 a) Define the following in connection with bevel gears with the help of neat
sketch 6
i) Cone distance i) Pitch angle
iii) Back cone radius  iv) Back cone angle

® ) A pair of susight bevel gears, mounted on shafts which ae fnersecting at
righlanglzs,consimofauwe:hpinionnmﬁngwnhnnmgm.
The pinion shaft is connected to an electric motor developing 12.5 kW
rated power at 1440 r.p.m . The starting torque of the motor is 150% of 1
the rated torque . The pressure angle is 20° . Both gears are made of case
WM(&uzdsoN/mn’).mmahonmnmud
Wmmmﬂmukemtsofmde&mfmofnﬁ!yhz
1) In the initial stages of gear esign, assume that the velocity factor accounts
: # for the dynamic load and that the pitch line velocity is 7.5 mys. Estimate the
‘module based on beam strength. R
: 1i) Select the first preference value of module and calculate the major k5
: Mimensions of the gears. . ... Wit et wiidl SRl
; 1 T v
‘ - i) Determine the dynamic load using Spot’s equation and find out the

~ effeciive load for above dimensions. Whatis the correct factor of safety
Torvenng 1
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iv) Specify the surface hardness for the gears assuming a factor of safety

of 2 for wear consideration. For grade 8,
error, e =16+ 1.25 (m +0.25 ,/q ) in microns and Y for 24 =0.337

Y for 30 teeth = 0.358
Y for 32 teeth

3. a) Explain with neat sketch force analysis of worm wheel drives.

b) A pair of worm gear wheel is designated as 2/40/10/4. The input speed of
worm shaft is 960 r.p.m. The worm wheel is made up of centrifugally cast
phosphor bronze while worm of case hardened steel 14C6. Determine power
transmitting capacity based on beam strength.

364 12

Take Bending stress factor for case hardened steel as 28.20 and for phosphor

bronze as 7.00. speed factor for 960 r.p.m = 0.26 and for 48 r.p.m =0.46.
Face width of worm wheel teeth = 073 times worm diameter.

4. a) Explain and discuss Lagrange multiplier method in optimum design.
b) Design a tensile bar of length L = 200 mm to carry a tensile load of 5 KN for

‘minimum cost out of the following materials.
Mas i i
R
Steel 7500 16 130
Al -Alloy 3000 32 50
Titanium Alloy 4800 480 %0
Magnesium Alloy 2100 32 20

SECTION-11

5. &) Whatis reliability theory ? How it is applied in designing a mechanical
- ‘component ? g ¥ g
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7. a) Explain parametric representation of Hermite cubic spline curve. 8

b) Consider a triangle ABC having co-ordinates. A(5,5) B(8,5) and C(5,10).
Determine the new vertex positions if the triangle is scaled by 2 times in X
direction and 3 times in Y direction about vertex A.

8
8/ a) Explain the steps involved in FEM analysis. 8
~b) Consider the bar shown in fig.8(b). An axial load P= 200 x 10°Nis

applied as shown. Using the penalty approach for handling boundary

conditions do the following

i) Determine the nodal displacements

ii) Determine the stress in each material

>X B

il

Element 1 Aluminium Element 2 Steel
2400 mm? A, =600 mm?




