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B: (1) Question No.l is compulsory

(2) Attempt any three from question no. 2 to 6
(3) Use of standard design data book like Mahadevan Reddy and PSG 15" permmiad at

examination. 3 . OIS ‘:d ‘
Attempt any four : PO S PR ._.x,_\“z_;__,::_ 3 fﬁ
(a) Prove that the energy stored in Flywhee[ is gwen by | o ®
AE =1’ Cs | RS
Where all notation have their us.ual meanmgs Y & ‘?i‘,,;_-,- o

(b) Explain helical compression sprmg terrmnology in details with skﬁegch
(c) What are the reql.urement of gaad cauplmg Enhst plauga appl“(;auan of

coupling. AT QAT S Ko B o & _;f,% ,_j% A
(d) Give comparison bctween RGng and shdmg C@ntact bizan ngﬁ |
(¢)  Write note on strength of welded ]amts N ),

(a) Design a knuckel Jomt ta mthsf.and a foad of 10 QBQ N 1‘Epea16d in-one direction. 10
The material used has an uhtlmate ten:sﬂe @hengtﬁ 48,000 N/m?, ultimate
compressive strcngth of: 48000 Nﬁcm and ul-tnﬁaéb@hear 0f 36,000 N/cm Use a
safety factor of 6 on Ltﬁ}mate sti'eflgtﬁ _fj 2y .““hl:- _

(b) A helical compressmn sprmg IS requu:t:d t@ﬁaﬂect through approximately 25mm 10
when the external force actmg onit varres ﬁ:om 5(}0 to 1000 N. The spring index is
8. The Spnng has bquare and g;tdund“ends mhere s*hould be gap of 2mm between
adjaceﬂi coils when the Spnrjg}s sﬁbjected to fhe maximum force of 1000 N. The
_.Sprmg 1s made of cold ﬁrawmﬁeel wu*% ‘with ultimate tensile strength of

1000 N/mm? and perrm;ss‘fb,le shear - the spring wire should be 50% of the

ultimate tensile strength (G 81370 N/mm?). Design the spring and

calculate @ O

) - Wire dlamaﬁe S
S ‘Mean coil @rametre
(Hi) mnigerpf active coﬂs
(iv) Tﬁt‘ai-ﬂumber of coils.
(\(} Sahd length
Q!ﬂ ® Free length
(Yﬁl Re‘quflred Spring rate
v,.l"_'m ,.;(vﬁl} %c‘rua'l sprlng rate
ﬁ-(_;; G 1

? 4@ steei solrd shaﬂ transmittimg 15 KW at 200 rpm. is supported on two bearing. 10

“-;-,;f“ 750mm apart and has two gears keyed to it. The pinion having 30 teeth of 5Smm

el module is located 100mm to the left of right hand bearing and deliver power
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horizontially to the right. The gear having 100 teeth of Smm module islocated 150
mm to the right of left hand bearing and receives power in a vertical direction from

below. Use an allowable stress of 54 Mpa in shear. Determine the diametre of
shaft.

(b) A wall bracket is attached to the wall by means of four identical bolts two at A and f{l:' -
two at B as shown in Fig.(1). Assummg that the bracket is-held agamst mwrﬂ?
and prevented from tippmg about the p‘mnt £ by all four bolts and using an alIOW~ |
able tensile stress in the bolts as 35 N/mm"* de‘termme the size of the Bolts»on the

basis of maximum principle stress theery AR Sragd » Y
BOD o O
Fig. (1)
4, (a) EXPIB.H} the ASME Cﬂde ﬁr tﬁe(shaﬁ de$1gl:l‘ 06
(b) The fallowmg dal:a $ gtven ?or a 360” hydro dyanamic bearing : | 07
Length to. dtam%ter rano =9
“journal apeeﬁ ARy = 1400 rpm
> & S O oumal d;aqxefer = 100 mm
RSESK 'dlainetgraltlearame o= 100pm
| -_.'-"extcm:&ﬁmd“ Gk = 10 KN

S Tfh@ Vﬂlﬁ\e of 1 mmlmlum ﬁlm thickness variable is given 0.3 Find the visiosity
P Qf oﬁl\tﬁﬂt ncf:d to be used

: '--;;-r

b5 .|i
"‘\a L .::?.-

(G} %(b,alj;-be’anng is aperanng on a work cycle consisting of three parts - a raidial load 07
‘_'_.._-:"_-'.."‘.;ﬁef Z\E}OO N, at 1440 rpm for one quarte cycle, radial.load of 5000 N at 720 rpm for

«f)ne half. cycle ‘and radial load of 2500 N at 1440 rpm for the remaning cycle. The

‘:“\ ﬁxpected hfe of the bearing 1s 10000 h. Calculate the dynamlc load carrying
Xy "" ‘u._, | cﬂpac:ty of the bearing.
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s, (a) The turning moment diagram of a multi-cylinder engine is 'draWﬂ-;ﬁf'iitfl'i--na.__ scale of
(1 mm = 27) on the abscissa and (Imm = 1250 N-m) on the ordiﬁa’fé T'ha
intercepted areas between the torque developed by the engme and the mean resﬂmg
torque of the machine, taken in order from one end are. ‘“‘39 + 400 -270. 4330,
-310, + 230, -380, +270 and -240 mm*. The engine is runmng at a mﬁan speed Qﬁ‘
240 rpm and the coefficient of speed ﬂuctuaﬁﬁns 18" llmrted to 0 02. rlmmed
flywheel made of grey cost iron FG 200 (p = 7100 kgan) Ls provide. The"t‘im
contributes 90% of the required moment of inerria, The rim has recteﬁgulaf
cross- section with width to thlckness ratlo L. 5 detennme the dlmmeu?slou 0? the

rim. & 2 AT SR WY 5ﬁ‘rx .-i‘fq '
- : IR BN D g STy i
(b) A cantilever beam made of caid—dfawnstcel 20(;‘8 (S = 541)_.1% & subjected

to a compltely reversed Ioaﬂ of 1000 N as shovm in ﬂg (2)- "é_ nbtéﬁ sensitivity
factor q at the fillet can be taken as 0.85 and: expested relability is 90% .
Determine the dlameter ‘d’ of the beam for the hfs of IOQBB cycles

ffb B, .*-~-

P="t looon

(a) Dlstmgulsh between‘the falhu'e due to statics and fatigue loading.
g .c-w _
(b) E}tpia:m desmg ccﬁatﬂe‘fj@tmn of weldcd assemblies.
ot (‘c) Demgnate the Mc}mhg cnglneerlng materials :
3 . "‘“.- "’ e
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