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Sixth Semester fl.E,. Degree Examination, July/Augllst 2022
Design of Machine Elements - ll

'['imc: 3 hrs. Max. Marks: 100

Note: l. Answer any FIVE.full questions, cltoosing OiYE full questiontrom euch module.
2. Use oJ'design dato Hondhook is permitted.

Module-1
Derive an expression forthe stress irrduced in a helical springwith usual nolations.

(10 Marks)
Design a lea{'spring lbr the following specifications {br a truck total load,- 120kN, numbcr
of springs : 4 material fbr the spring is chrome vanaclium steel witl"r permissible
stress:0.55GPa span of spring = 1100rnm, width of central band: 100mrn and alhwable
deflection : 80mm, number of luli length leaves are 2 and graduated leaves 6. (10 Marks)

OR
Select a V-belt drive to transmit 1OkW of power from a pulley oi 200mnt cliamcter mounted
on a eiectric motor running at TZ}rpm to another pulley mounted on a compressor running at
200rpm. 'fhe approximate centre distance between the trvo pulleys is 600rrul. 'fire correction
factor for service is I.3. F'ind the number of belts and the correct centre disrance.

Select a suitable wire rope to a standard strand to lift a load of l0kN tluough "tilffii-ii600m from a mine, -fhe weight of the bucket is 2.5kN. The load should auain a rnaxirnum
speed o1'50m/min in 2 seconds. (10 Marks)

Module-2
A 12kW motor running at llT0rprn drives a fan through a pair of spur gears fbrgecl stccl
SAE1030 pinion and cast iron gear with a reduction ratio o[3.9:1. Design the gear pair and
check fbr dynamic and wear loads (20 Marks)

OR
Design a steel helical gear pair ltom the following data power transmittecl == 30kW, speed of
pinion: l500rpm, velocity ratio 4:1 number ol'teeth on pinion = 24, helix angle B:30o,
static stress for both pinion and gear : 50.7MPa (BI{N)p : (BHN)6 : 35C) check thc dcsign
Iiom wear point of view also (20 Marks)

Module-3
Design a pair ol'bevel gears to transmit a power of 25kW lrom a sha{t rotating at 1200rprr
to a perpendicular shalt to be rotated at 400rprn. (20 Marks)

OR
Complete the design and determine the input capacity of worm gear spccd reducer unit
which consists of hardened steel worm and phosphor bronze gear having 20o stub involute
teeth.'fhe center distance is to be 200mm and transmission ratio is l0 specd of'the worm is
2000rpm.
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Module-4
Dcrive power transmitting capacity of a single plate clutch for:
i) LJniform pressure condition ii) Uniform wear condition. (10 N'Iarl<s)

A plate clutch with a rnaximum diameter of 600mm has maximum lining prcssurc of'

0.35MPa. The power to be transmitted at 400r1n-r is l35kW ar-rd ir - 0.3, llnd thc insidc

clraneter and spring force required to engage the clutch if the spring with spring indcx 6 and

tirate rial of the spring wire diameter, if 6 springs used. (10 tltarks)

OR
ltr a band and block brake 0: 15o and el'f-ective diameter is 800mm, P:0.4, a =' 100mtn,

b : 25rnm. 'fhe power absorbed at 600rpm is 450kW when the lbrce applied at the end o{'

Icvels at a distance of 1.20m from a ftilcrum is 200N. Find the number o1'blocks. (10 Marlis)

lrr a simple bank brake, the length of lever is 440rnrn.'l'he tight end of the band is attachccl

to the fulcrum of the lever and the slack end to a pin 50mm 1'rom the fulcrurn. '['hc diamctcr

of'the brake drum is lm and arc of contact is 360". The coelllcient of fiiction bctwccn thc

Lrand arrdthe drum is 0.35. The brake drum rs attached to a hoisting drum of diamctcr 0.65m

1,hat sustains a load of 20kN. Determine: i) Power required at the end ii) Wiclth ol-stccl if
llre tensile stress is 50N/mm2.

Derive Petroff s equatior"r for a
;rssumptions also.

(10 Marks)

Module-5
iightly loaded journal bearing with usual rotation. Statc thc

(10 Marks)
9a

b

10 a.

b

A full journal bearing 50mm diameter and 50mm long operates at 1000rym and camics a

load o1'5kN. The radial clearance is 0.025rnm. 'f he bearing is lubricated with SAi: 30 oil
and the operating temperature is 80'C. Determine :

i) tsearing pressure
ii) Sommelbld number
iii) Minimum film thickness
ir) Ileat generated

v) l-ieat dissrpated, if the ambient tentperature is 20"C
vi) Amount of artificial cooling necessary.

OR
)::..xplain the different tlpes of bearings. What are the requircments o1' lubricant
bcarings?
Se lcct a single-row deep groove ball bearing to carry a radial load o{ 4kN and a

of'5kN operating at a speed ol'1200rpn"r lbr an average lif-e o1'l5 years working
Assrrnrc there are 250 working days/year and loads arc steady.

***++

(10 t\Iarhs)

used in thc
(10 t\"larks)

thrr-rst load
l0hrs/day.
(t 0 Nlarks)
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