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Code No: 56019
JAWAHARLAL NEHRU TECHNOLOGICAL UNTVERSTTY HYDERABAD

B. Tech III Year II Semester Examinations, Julv/August - 2021

DESTGN OF MACHINE MEMBET{S _ II
(Mech:anidal En gin eering)

Time: 3 hours Max. Marks: 75

Ansrver anY five qucstiotts
All questions carn'equal marhs

l.a) E,xplain the oper:ation of a hl,drodynarnic bearing and slietch the pressure distribLrtion in

it lr.'hen the.iounial is at fLrll speed.

b) Design a full lrl,,drodyrrarnic journal bearing with the fbllon'ing specrfication for

machine tool appl ication:
Journal diameter- 75 mtr: radial load = l2liN;journal speed: l4'10 rprn:

minirnum oil filrl thickness:22 rnicrorts: inlet iemperature = 380C:

bearing nraterial - baLrbit.

Dererrnine thc length of the bearirrg and select sLritable oil 1'or this application [5+ l0]

A single rou'deep groovc ball bearing rs sLrh.iected to a radial fbrce o1'8 liN and a thrLtst

lorce ol3 kN.-fhe shali rotates at 1200 rpm. The e\pectecl lilb [-rur, of the bearing is

18000 h.-l'he rrinimum acceptable diarreter of the shalj is 70 mrn. Select a sLritable ball

bearrng for this application. [l 5]

Design a cast iron piston for a single acting four-strolie diesel engine rvith the Ibllorving

data:

Cylinder bore :200 tnm; Iength olstroke = 250 rnml speed : 500 rpnt:

Breali ntean eflective pressllre:0.5 N,lPa: Maxinrutl-l gas pressLlre = -l MPa

Fuel consumption : 0.25 l<g per BP per hr

(l/d) ratio fbr bLrsh in smallend of connecting rod: 1.5

Assume suitable clata if reqLtired and state the assumptions nlade. il5l

It is reqLrtrecl to select a f'lat-belt clrive to conncct tuo transtllissiorr shafis rotating at 80t)

and 400 rptn respectivelt . The cerrtre to centre cllstance betri eetl the shafis is

approriir^raieli 3 ir and tl-re be Ii di"ive is i.rpeii-i;i,pc. l'ltc por'"'el'ti'ansliiittecl bi the belt is

30 kW and tlre load cgrrection fhctor is l.l. The belt should ollcrate at a velocit)

betri,een 17.8 to 22.9 rl/s.'fhe po*er transnritting capacit-r'of'tlre bclt per lnm riidth per

pl1, at 180" arc ol conruct and at a belt re locitl of-5.08 m/s is 0 0l'+7 kW. Select

pref-erred pullel' d iarneters and specifl the belt. I I 5]

Apajr olspr-rrgeafs consists of a 24 teeth pinion. rotating at 1000 rptn and transmittirrg

po\ver to a 48 teeth gear. The module is 6 urm. rvltile the face rvidth is 60 rnrn. Both

g.u6 ur. rnade of steel u,ith an ultimate tensile strength o1450 N/mml. Thel'are lteat

treated to a surface hardrress of 250 BIJN. Assunre that velocitl lactor acctlLrr-rts fbr the

dyrranric load. Find the rated po\\,er that the SCars can tratrstltit. if service lactor and the

lactor of safetl' are I .5 and 2 respectivelr'. [l 5]
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A pair of helical gears consists of an 18 teeth pinion tleshing u'ith a 4-5 teeth gear.

7.5 kW po\ver at 2000 rpm is supplied to the pinion tltro,Ltglr its shaflt. The nortlal

ntodule is 6 utpr. Ivhile the norllal pressLlre anglc is 10". l-he hclir angle is ?3"'

Detelmine the tangential" raclial and axial colnponents o1' the resr-t ltatrt tooth tbrce

betrveen tlre meshirtg teeth. [15]

A clogble-threirclecl po\\'er scre*'is usecl to raise a load of 5 kN.'l'he notrinal diameter is

60 urnr and the pitch is 91'rp.r. The tlireads are Acrre tlpe (20 = 29") ancl tlre coelflcient

of friction at tlre screu, thleacls is 0.15. Neglectirrg collar tl-ictiotr. calcLtlate

a) The torque reqLrired to raise the load

b) 1'he torqtte reqr-Lired to lower the load and

c) The efficiency, of the screrv for lifting load.

A pair of porrr gears is designated as 1/-i0/10/.1. l'he irrput speecl of the \vorrrl shaft is

l0b0 rprn. The r,,lornr ri.heel is rnacle olphosplror bronze (sand cast). rvhile the tvortr ol

case liardencd steel l0(.-1. Deterrnine the po\\cr transtritting capacitl'based on bearn

strength. I I 5]
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