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fu, "Sixth Semester B.E. Degree Examina*ti ieJuly/August 2021
Design of Machine E!,gments - lI

Time: 3 hrs. t=it Max. Marks:100
Note: 1. Answer any FIVE full questions. .=

2. Use of design data hand book is peri.itted.
3. M i s s i ng* dciia"' m ay b e s u it ab ly as s u.1n e d.

I

I a. List out the main differences.S-efuen straight and curved beams. Also write the major
assumptions made in finding-str6is distribution for curved*beam. (08 Marks)

b. Determine the dimensions cJf'fhp C-frame of capacity 100 KN as shown in Fig. Ql (b). The
material of the frame is hqsyifid$maximum ultimate strength of 200 MPa and the FOS is 3
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Le is haxjfig-maximum ultimate.s! th of 200 MPa and the FOS is 3
(12 Marks)
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a. A high pressure cylinder consists of an inner cylinder of ID and OD of 150 mm and 200 mm

respectively It ii shrint< fitted by an outer cylinder of OD : 250 mm. Maximum tangential
stress in the cti@onents due to s i 'fitting is limited to 40 MPa. Determine the shrinkage
pressure and,:'stresses induced in cylinder due to s.hii*age. Find the change in dimensions
due to prsqsure. Also calcuffi ne.eessary force rel{uiied to disengage the joint having length

o12g-fl,rflm. The materiahbfl-,the cylinder has modulus of elasticity 2.10x10s MPa and
Poission ratio 0.3. Plot.the"resultant stress distribution. (15 Marks)

b. .{, cylinder is provided wift a head of flat Ci(ett'lar steel plate of 500 mm dia and is supported

,*ii;l:d und the edge. It,ispubjected to a unifti'fli pressure of 5 N/mm2. The allowable working
lr,,'a;'ilt$tress for the mat€rial is 70 N/mm' and,,,,Poisson ratio is 0.3. Determine thickness of cylinder

wall and cylinder&ehd. .,,*, (05 Marks)

a. A single plate friction clutch running at 1000 rpm has to transmit power of 20 kW. There are

two pair of$ctional surfaces-haVing a mean radius of 0.15 m. The axial pressure provided
by six springs. If the sp1ilq: hre compressed by 0.005 m. Design the spring. Take C : 6,

r = 420 MPa and p = 0{q"' (10 Marks)
b- Design a leaf spring for the following specifications for a truck:

Total load : 120 KN; Number of springs : 4

Material for the.spting is chrome-Vandium steel.

Permissible strgp.a = 0.55 GPa ; Span of spring = 1100 mm
Width of central,band: 100 mm ; Allowable deflection = 80 mm

Number of ffill length leaves : 2; Graduated leaves : 6.
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In a multiplate clutch the radial width of the friction rnaterial is to be 0.2 of maximum

radius. The coefficient of friction is 0.25. The clutch is to tralsmit 60 kW at 3000 rpm. Its

maximum diameter is 250 mm and axial force is limited to 6,[0;N. Determine:

(i) Number of driving and driven discs. (ii) Mean unit pressriie on each contact surface.

Assume uniform wear. ,*",,, .=*, (10 Marks)

A simple band brake of drum diameter 600 mm ha$+le1and passing over it with an angle of
contact of 225", while one end is connected to tp,,e. fiiierum, the other end is connected to the

brake lever at a distance of 400 mm from fulcru& The brake lever is 1 m long. The brake is

to absorb a power of 15 KW at 720 rpm. Desigfrthe brake lever of rectangular cross section.

Assume depth to be thrice the width. ,*f;..1,1to*able stress is 80 Mf,.a.4 p: 0.3 (10 Marks)

Derive the Lewis equation for thp_ beam strength of a Spur geai tooth. Also list the

assumptions. .,,.1{, .- ,,,,, - (05 Marks)

Design a pair of helical gear ta;ti$msmit 12 kW at 2400,fph"'of pinion. The velocity ratio

required is 4 : 1, Helix angltitn i', the centre distance tsrto be around 300 mm. Pressure
" ;"1

angle in the normal planejs'i,+1 involute. Pinion raatErial is cast steel (oo, =51.7 MPa),'. 
,, - 0.684

gear materiaf t Cl ({S-.E 31 MPa). The form factoi may be taken as 0.124 -; where

,":'1* iptl' .n*,*..,.f]L,, 6
Zv is the equivaffi'number of teeth. The, vtiocity factor may be taken ut 

O * tL where V.

is pitchJfuie locity in m/sec. t," ,i:::, (15 Marks)

A pairofT&aight bevel gear transrni{hls kW. Determine therequired module, face width and

nunflSEftbf teeth on pinion and $sar.'suggest suitable hai&ss if the wear strength has to be

more than the dvnamtc k ad

Particulars Pinion Gear "::'

Material ,,"-All steel case 
,n

hardned (SAE2320)
,€ase Steel 0.2jort",,C;',

heat treated,,'

Speed ,rrii 1250 rprll:,:,,,, ..."' 357 rrim
Number of teeth 20.... * ,,1A.'."

Allowable stdtie'stress 34sN/ ', 173 N/,inm'
Diameter 120

,,ii,:. 
rr" s..,.,,. .,-,.ily& (20 Marks)

(0&r" Hydrodynamiethed,S of lubrication ,,, " (ii) Sommerfield number.

fiii)' Bearing cha.rae'teriitic number. '" (06 Marks)6ii)' Bearing charaeteriitic number. '''',,,, (06 Marks)

U.*ffi$Arodynamic journal bearing of diameter 75 mm and length 75 mm uses a oil of SAE 20

.,*1-{ffilflabsolute viscosrt! 3,2 CP. When oil Sttrs at 40'C the journal rotates at 1200 rpm. The

diametral clearance is 75 pm (0.075 mm). Assume operating temperature of the oil as 53'C.
Determine ;.(i) Megnitude and lo6Ation of the minimum film thickness. (i, Power loss.

(iii) Ol n9* fuugh bearing d##p Side leakage. (14 Marks)
,T

a. Derive the*fruatiotr * = eue, where Tr is tension in the tight side, Tz = Tension in slack
T,

! ::::;:::::riii; . 
: l

side, p: coefficient offriction between belt and puliy, 0 =Angle of contact. (05 Marks)

b. A roller chain is to transmit 66.24 KW from a 17 tooth sprocket to a34 tooth sprocket at

pinion speed of 300 rpm. The load are moderate shock. The equipment is to run 18 hrlday.

Specify the le11gth''aild size of the chain required for a centre distance of about 25 pitches.
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(15 Marks)


