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DESIGN OF MACHINE MEMBERS _ II
(Mechanical Engineering)

Time: 3 hours

1.a) What are the desirable properties of a good bearing material? What are the different

materials used for bearings?,b) The following data is giYen for a full hydrodl,namic beari"ng:: . . _
Raciial ioad = 15 kN;journal speed = 900 rpm; unit bearing pressure = 2.5 MPa;

(lid) ratio = 1, r,iscosity of lubricant = 20 cP; class of fit = Hz.r

Caiculate (i) Dimensions of the bearing
(ii) Minimurn oil film thickness

A single row deep groove ball bearing No. 6002 is subjected to an axial thrust load of

1000 N and a radial load of 2000 N. Find the expected life that 50%o of the bearings will
complete under this condition. [1s]

[5+10]

The cylilder of a four-stroke diesel engine has the followinglspecifications; , , '

Brake pou,er = 5 kWl speed = 500 rpm; indicated mean effective pressure ='0.4'5 MPa

Make suitable assumptiolls and calculate:

a) Bore and length of the cylinder liner
b) Thickness of the cylinder liner
c) Thickness of the cylinder lTear

d) Size, t-tumber and pitch of stucls. ,[4+4+ut+3]

A V-belt driye is required lor a l-5 kW, l.lzl0 rpni electric motor, which dri'n'es a

centrifr-rgal pump running at 360 rpm for a service of 24 l-iours per day. From space

considerations. the cel.Itre distalrce should be approximafely 1 m. Determine

[4+4+4+3]

a) Belt specifications
" 
,t, b) Nurnber of belts

c) Correct centre drstance and

d r Puller diantetct't.

It is required to clesign a patr of spur gears with 20(lfull-clepth involute teeth consisting

of a 20- teetli pinron meshing with a 50 teeth gear. The pinion shaft is connected to a

25 kW, 1 aag ipm electric rnoto.. The starting torque of tile rnotor can be taken. as 1507o

of the rated torque. The material fol the pinion is plain carbon steel Fe410, whiie the

gear is make of gr.1, 
"rst 

jron FG 200. The lactor of safety is 2. Desi-srl the gears based

In rh. Leri,,is eqlration ancl r-rsin--e velocity faclor to account fol the dyr-ramic load. [15]

Max. Marks:75



A pair:Qf ;glraight beve{..g$.$rs is moun{(,gl""an shafts, whiqh.,are inrerseg.{iag,at right ,...,i.
angles. "Thb'number of "tebtti'on the pinioir d'nci gear ard"30 'and 45 resfectively. The
pressure angle is 200. The pinion shaft is connected to an electric moior developing
18 kW rated power at 500 rpm. The service factor can be taken as 1.5. The pinion and
the gear are made of steel (Srt = 570 N/mm2; and heat treated to a surface hardness of
350 BHN. The gears are manufactured in such a way that the error between two
meshin!"iejeth ls limited."tbl:?O U*. ffre:iicqiiiile and face.urliittr are O m,nlb$ 50 mm ,"".,,"

respectiVbly."Determine ihe-fdctor of safeiy against bendiri$ as well as pittiiig. I15l 
"""" :

A 40 kN capacity screw jack consists of a square-threaded steel screw meshing with a

bronze nut. The nominal diameter is 50 mm and the pitch is 8 mm. The permissible
bearing"p"re.ssure at the tllgepfls is 10 N/mi;p2.,Calculate:
a) The lqngtll of the nut ,"', : , ,... i'

b) The transverse shear stress in the nut. 17+81

A pair of worm -eears is designated as ll40l10l4. The inpr-rt speed of the worm shaft is
800 rpm. The worm wheel is made. of phosphor bronze (sand cast), while the wom of
case halderred steel 10C4. Determine the power transmitting capacitl,based on wear
strength. ll5l
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