
sb LLE GE oF ENGTNEERTNG ANDtg['rfif6r'f'3+
(Autonomous, Accredited by NAAC with ,A, Grade)

RI8 Regulation
TKRCO

B'Tech vI Semester Regutar/Supplementary Examinations, June 2022

DESIGN OFMACHINE MEMBERS - II
(Mechanical Engineering)

MaximumMarks:70
Date:1 8 .06.2022 Duration: 3 hoursNote: l.This question paper contains two parts A and B.

2. Part A is compulsory which carries 20 marks. Answer all questions in part A.
3. Part B consists of5 Units. Answer any one full question from each unit which carries I OM4, Each question carries l0 marks and may have a, b, c, d as sub questions.

12

All the foll.owing questions carry equal marks 
- (l0x2M=20 Marks)I 

_What 
is meant by bearing modulus and boundary lubrication?r now ts equtvalent static load and equivalent dynamic load is acting in bearings?3 Distinguish between rolling contact bearings and sliOin! contact Uearings?4 Define the term bearing life. Show its marh-ematical equ'aii;nr5 Why various stresses induced in the connecting rod? '

6 Wtat is meant by whipping ofa connecting roi and what is its eflbct.7 What are the applications offlat belt drivej'?8 List the classification ofsprings?

? Define (i) Load concentraiion-factor and (ii) Dynamic road factor with respect to spur gearsl0 What is meant by wear load of a gear t*if,i '

Answer AII the following questions. Part-B

(5Xl0M=50Marks)ll a) A : t{ lgaa is supported by a joumar- bearing of 75 mm diameter and 75 mm rength. Diametricclearance 0.05 mm and bearing is-lu-bricated by the-oil of 0.0207 paS viscosity ur of.*,ii'g ,.,,p".tu.".Determine the maximum speed of rotation of Learing when it is J"p.ur. 
"f 

JirJp.tinf ao"*utt. uy r,*ttransfer
b) Differentiate between hydrostatic and hydro dynamic bearing? What is the importance of McKee,sinvestigation? [5+5]

A Joumal bearing with a diameter of200 mm^g r.ofir,, 150 mm carries a road of 20 kN when the joumal
speed is 150 rpm. The diametric ratio is_0.00r5. If possible, the bearing is to operate ut:so-urur.nttemperatures without extemal cooring with a maximum oir temperature Jr soo c.'rr 

"*t"rnui "Jing i.required, it is to be little as possible to minimize the required oil fiow rate and heat exchanger siz.. ll wfruttype of oil do you recommend? ii) will the bearing operate without extemal cooling? iii) If the bearing
operates without extemal cooling, determine.the operating oil temperature. iv) Ifthe b-earing operates wi4rextemal cooling, determine the amount of oil in kg/min iequired io carry away the excess heat penerated
over heat dissipated, when the oir remperature riies from 950 c ro 165;C:"*fu" ;;rg iir?rg1, ,rr.bearing. [ 0]
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l3 A bearing, 60 mm ln diameter and 85 mm tn)

250 Maximum g:ls press MPa

length supports a overhanging haft, running

for the fol owing specifications Cy inder

at 000the room temperature 300c, the bearing temperature 750C. The viscosity of the oil used ls 0.0
I r

IS and S
kg/m-s at the operating temperature of 3200c. The diametral clearance 0.08 ffiffi, and the bearing tsISoperate ln sti II alr, without any artificial cooling. Determine i) the permissible load on the bearing, andpower loss

b) At what angle, the moment S maxl mum ln the crank shaft? Explain. 5+sl
twisting

OR
t6 a) Design piston stroke C engine,a cast rron for four

t4

l5

t7

l8

t9

b) Explain design of ball bearings. [5+5]

what procedure would you foilow while designtnr l#,, and roner bearing? Exprain. Ir0]
a) Design the connecting r9d for a petrol engine, from.the following data: Diameter of the piston = 210mm Mass of the reciprocating qu{l: 3 kg iength of the-connectini roa =325 mm stroke length = 250Speed = 2500 r.p.m, with perm-issible ovei spee-d of 5500 r.p;e;;pression ratio = 4 , Maximumexplosion pressure = 3.5 N/mm2 .

I 20 mm Stroke

design.

mm ure Brake mean effective pressureMPa Fuel consumption -0.35 kglkw thr Speed 2400 r p. Assume any other data necessary for

b) what are the cross-sections commonly employed for connecting rods? why is I-section chosen for hspeed LC engines? [5+5] ----'-D

a) Explain co-axial springs?
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b) Find the maximum shear stress and deflection induced in a helical spring of the following specifications,if it has to absorb 2000 N-m of energy. Mean.diamet., of rp.lnt = 200 mm; Diameter of steel wire, usedfor making the spring =30 mm; Numblr of coils = 40; Moduius o?rigidity orrt..i= qi-kN/mmz. 
J5151

a) In a crossed belt drive the diameters of the- ar?ut. uno fo[ower pulleys are 300 mm and 500 mmrespectively' The centre distance of the drive is 3 m- Th"Fr;ilulley rotates at 500 r.p.m. Find the angleof contact between b.elt. and both.the pulleys,. uq trr. r."gtr,'or ,n" belt required. what is the powercapacity of the drive, if the permissible tensionin the belt is iir.N, and the coefficient of friction betweenthe belt and both the pulleys is 0.35?
b) Describe the basic procedure for setection of V - belts for power transmission. [5+5]

Explain why helical gears are capable of transmitting greater power than spur gear? [10]

OR
a) It is required to design a p3ir of spur gears with 200 full depth involute teeth consisting of a 20-teethpinion meshing with a 50 teeth gear. the-pinion shaft is .onn.ti.a to 32.5 Kw, 1450 rpm electric motor.The starting torque of the motoican be taken as 250Yo of therated torque. the materiai'ror pinion is plaincarbon steel Fe 520 (Sut = 4 I 0 N/mm2 ), while the gear i, maae oi grey cast iron FG 300(Sut= 200 N/mm2 ). The factor safety is 1.6. oeiign the ;;;; u^La on the lewis equation and usingvelocity factor to account for the dynamic load. l

b) Design a pair of spur gears with stub teeth, and to transmit 60 Kw. From l g0 mm pinion, *nring ut2100 r'p'm to a gear running ar 1500 r.p.m. Both the gears are made of steel having BHN of 2g0.Determine the pitch of the gears by means of T,ewis equatiin, unJ',n.n modify the dimensions if required,to keep within the limits set by the dynamic and wear load ,eqrirlments. [5+5]
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