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A shaft mounted betwe*karings 1.2 m apart receives a power of 20 KW at 1000 rpm
through a pulley 600,milx*diameter located 400 mm from the left bearing from another
oullev direitlv belowqiffii'he power is delivered throueh a pinion of 200 mm diameter

iii) Instantaqd'a iv) Instantaneous maximum load. (10 Marks)

pulley directly below he power is delivered through a pinion of 200 mm diameter
located 700 mm-frorn the left bearing to another gear in front of it. The shaft rotates

clockwise through the left bearing. The belt has a ratio of tensions of 2.5 and

the gears are pressure angle. The weight of the pulley is 500 N and that of the gear is
200 N. the diameter of shaft. The material of the shaft has design shear stress of

b. A cantffieffieam of rectangular oqos$ section with a

I

of 150 mm is subjected to an
ing downwards at the free end

(10 Marks)

(10 Marks)

(06 Marks)
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Time: 3 hrs. SU" 
"

Max. Marks: 80
--en 

*J ' 
-*Note: l. Answer any FIVEfull quesfions, qlioffffig ONEfiall questioffieach module.

2. Any missing data may be suitffiffssumed
3. Use of design data hand boffis permitted @

M*wr
sro%S4oaure-l ffi#5-I a. List the factors which govere*ffilection of appropriate ffi&rial for a machine component.**W , d (osMarks)

b. A stepped shaft with fuffiameter reduced for iffito 'd' has a fillet radius of 0.1d.
Determine the diame#ryfuffflthe shaft and the radftil#ef the fillet to transmit a power of 65

KW at a rated speqd offh4&40 rpm limiting the sheffidtress induced to 60 MPa. (1l Marks)

ffi\ qed*
2 a. Define streffi, ffiefratlon and show{fuftstress concentration can be reduced for two

examplesffitftneat sketches. (06 Marks)

axialt&rsiH load of 40 kN and

Determine the width of rectanguldr section ofthe

i! !i.-

a. DeriffiSoderberg's a member to fatigue loading.
-sectron m on two supports 5m apart. It is loaded by a

20 mm and striking the beam at mid point.

A canqffiJi b.u* of rectangular oqos$ section with a depth of 150 mm is subjected to an
axiaffiepsiid load of 40 kN and gffisverse load of 50 B$?cting downwards at the free end
of ffiThm length brry. The r$ffiffal of the beam haffiwable tensile stress of 100 MPa.

Moment of inefiiffi*re section is tz [T04 mma. Take E=2, 105 N/mm2. Determine:

D Impact factoffi \ * ii) Instantaneous maximum stress

60 MPa IG = 1.5, I( = 1.0.
I of3

(16 Marks)
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oR&
6 a. Design a cotter joint to join two round rods capable of sggffig an axial load of 100 kN'

The material of the joint has design i^ensilepsffi : tOO N/mm2, crushing
stress : 150 N/mm2 and shear stress : 60 N/mmz, #ffi * (08 Marks)

b. A cast iron flange coupling is used to connect two $h4ffiof 80 mmdiameter. The shaft runs
at250.p. *itransmits a torque of 2500 l*%rY#he permissible shear stress for shaft
material and bolt materials is 5O MPa and ffifusible shear stress for flange is 20 MPa.
Design the bolts and the flange. Also seleck&Iryable key for the coupling. Take i!"_Y,!boor*al stress for bolt as 100 MPa. ffi;r,r* -^ryffi (08 Marks)

6"w @:o
snoffite-4

1sME54

Jlodiile-4
7 a. Design a double riveted buu joi";rffiflffit-o--o*r plates for-ttq lffigitudinal seam of a boiler

shell 1.5 m in diameter subieck*%"diteam pressure ol0"Jffihnm'. Assume an efficiency
of 72o/o,r[";;bJ;il-ri#ffitfr. pi.t. 

"iqQN/mm'?ffiTring 
stress of 140 N/mm2 and

an allowable shear stress in{ffiffiet of 50 N/mm'. @ (08 Marks)an allowable shear stress m\heJilvet or )u N/mm . # (uo rvrarA'''
b. Determine tfr. rize 

"f 
*d$effiir.A for an eccentriffiioaded weld as shown in Fig.Q7(b).

The allowable stress imeffiveld is 75 MPa. ya}v
ful$ph "qss .$A/K.*

9 d..l

4u@
E

.e'%"-.d&*w
dq$&h

^qry
",!iftixe.-\

[ffio &, ry
v 6%r-#&.w
A bracket is fixtd*o"the wall by
Calculate th6qrc,of bolts if theJc
is 40 MPad \ @qe s$S \$Y

#

Gtr>

(08 Marks)

of four bolts and loaded as shown in Fig.Q9(a).
10 k${ and allowable shear stress in the bolt material

l0tst'l

&
wuu#e

fl,dlel$aev

@

Fig.Qe(a)
2 of3
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10

b. A square threaded power screw has a nominal diameter of 3ffiWn and a pitch of 6 mm with
double threads. The load on the screw is 6 lI.{ and the mgffiameter of the thrust collar is
40 mm. the coefficient of friction for the screw is 0.1 qdfficollar is 0.09. Determine:

i) Torque required to raise and lower the screw wffiw
ii) Overall effrciency * ; W (0s IVIarks)

d% {,,

OR M-r!
A screw jack is to lift a load of 80 kI.{ *ruSW.l*n, orOOO mmultiuqte.strgngth of screw

material in tension and compression is 20ml*ffim' and in shear l20JW&'.'The material for

the nut is phosphor bronze for which%,ffiltimate strength is lGffiflmm' in tension and

90 N/mm2 in compression and 80 l.*fun2 Tn shear. The bearing Prgsffie between the nutand90 N/mm2 in compression and 80I.Mn'fn shear. The bearing Pr$ssUre between the nut and

the screw is not to exceed l8 N/U$#rymesign the screw andgffihd check for stresses. Take

Fos = 2, tt= 0.14. DesigrrkW,/o overload 
W 

(16Marks)

d$llh'{$$!ed w

" hW ***'N'* u*u
@#%ry ffi

^W 
%r

w\- 4* d@%# fu\& d* -q/e# *@#Wffi
" ** ffiffi ffi&We#W

W Mtr* &@d.s ffiffi @W M* *-Wnd&_@We&*WffiWffi**
* * d-kry# ffi"ffiM *dw M"

""*^\ 
sq&llt*"-, *dw" m* &@q" 

*qP# "@ffi&\ w
%dd

ffi{t$l$sw
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Max. Marks: 80

(12 Marks)

l11 film.
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Time: 3 hrs.

Note: l. Answer any FIVE full questions,

2. Use of design data hand book
3. Assume missing data, if

elements.

t,
ig ONE full questiorX,$A$' each module.
aitted. {*N% "

:*S

lodule-l ,,g'-..\'.
$&sl8trtl!. "

ing the selection <if""iuitable material for machine
elements. n n' (04 Marks)

Determine the extreme fi.b$'stresses at the criticalspo:hion of the machine member loaded as

shown in Fie.Olft). At&ffifiow the distribution of strbsses at this section. (12 Marks)shown in Fig.Ql(b). the distribution o$Sses at this section.

-s

{l,ir-,'
ili:r, ';ir"^1!iii,

in. ii

T,uu$1, o,
ti.-.:"ilo i
.:i:;:r:i]= 

::: .
rmenStOnS ar:€ I

**#*, Module-2,er \3 a. Derive an expression,il?mtinpact stress in a axial bar of c/s A and length'L'due to the

impact load of 'W' fa[ir€ from a height 'h' from the collar. (06 Marks)

b. A steel cantileverah,_gfin of rectangular cross section is loaded 400 mm from the support. The

width of the 15 mm and depth is 20 mm. Determine the max bending stress in the

beam, when a'*&rbiqnt of 100 N is dropped on the beam through a height of 5 mm.

Take E = 2lA N/mm'. (06 Marks)

-mtF:i:, '$

L:r:1

.u+',,- 
,:l

.,. 
-'Fig.Q2(b)

$'

c. Explarq,$vith neat sketches, the different,*i:;f*tying stresses.

wl:"

(04 Marks)



4a.
b.

15ME54

OR
Derive Soderberg's design equation for members su

A hot rolled steel shaft is subjected to a torsional

y as 1.5, endurance limit as half
the ultimate strength and size factor as 0.85.

5 A steel shaft (C45) transmi
1000 mm apart. On this, two
6 mm is located 100 mm to
gear such that the tange Ice acts vertical. The pinion having 24 teeth and 6 mm

changes ffirlensile to compresslve, a$isummg aile to compressive, ine allowable stresses in the components under
tensio mpression as 52.5 bearing stress as 63 MPa and shearing stress as

35 (08 Marks)
shaft transmitting 30 kW at

200 rpm. The allowable shear*stress in the shaft
torque transmitted is than the full

module located 200 mnryqfu.tn#iigtrt of the left bea{U-b*nd delivers power to a gear mounted
behind it. Taking coqgbm*A snoit and fatigue faffirs i.Z5 in bending and 1.25 n torsion,
determine the diamet& ffitf,e shaft. " "' I (16 Marks)

,;, d ,&ffi# & 'u!

, "W t'l O&*,'
6 a. Design a soAtcgl &fl0 spigot tpe of cottu,&iq'irt for an axial load of.SOtN which alternately

b. Des

bolt is 60 MPa and

100 MPa. lowable shear
ly. Ca

the size
for the

shear stress in th6W6flge is 40 MPa. *;r' (0E Marl$)
[i;*,. ,,"
\;1._r d 

"Modul6-4 0,.'*

ioint toppffiIpta two plates offi{{*ar* thick- The joint rs zig-zag
, 

"nr"fshhtbs. 
The allowabiCtensile stress for the plate is

of rib. Detei

,rr#*
4.r,oq 

*

as 100

Fig.Q7(b)

OR

2 of3
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8 a. A steel plate is welded by fillet weds to
Calculate the size of the weld, if the load
material is 90 MPa.

15ME54

in Fig.Q8(a).
for the weld

b.
,r:,,,,,..,,*,*,' 

Bl*o Fig.Q8(a) .w*rffihii; (08 Marks)

A circular beanr, 50 .m#r-jh diameter is welded toffiupport by means of a fillet weld as

shown in Fig.Q8(Ul b"6t""""ne the size of the weftt, if the permissible shear stress in the

weld is limited to lffi'N/mm'. 
.{.

,*uo.*"'&#f lo hNni $;g , '**r . '
o. ,dw & ," I 2OO )

*rdw{. (08 Marks)
,t' - -lllq;,. , .*" "\

q$' \" to,. * " ,;*E*,

- ,*- Module-S
--- !g a- Explain various't"ypes of stresses ihthkeaded fasteners.g a. Explain vario-qi'd1pes of stresses ifrj$ebded fastener.s* * (04 Marks)

b. A cylinde; lt'ead iJ fastened to 1h* cytinder of a cprffis_s91_usinS.6 bolts of M20 size. Bolt

matl$dffis{20 steel. fne r+q;*imilm fluid pressuieh 3.5Ir4Pa, cy]r1d9r diameter is 75 mm.

A so#,gfrket is used. nsqlryiiff initial tension ip eflch bolt is 40 k],1, determine the factor of

'fft*[Y' ,^' '. ;i. 
(12 Marks)

edqt 
:*h qlr. 

s 
dR\, {9.I .{h

l0 h.,,,rDerive an expresrijoil'for torque required to lift the load on a square threaded screws.

; ;' '' 
- 

$-; a (o6 Marks)

.b. A square t$ry$d power screwffi,a nominal diameter of 30 mm and a pitch of 6 mm with

double std&X;oha on the screw'fi"6 kN and the mean diameter of the thrust collar is 40 mm.

The coefliciffit of friction for dtrew is 0.1 and for collar is 0.09. Determine:Ihe coefliciffit of frictionfor dtrew is 0.1 and for collar

i) Torque required to ro;[g[h,the screw against the load.

ii) Torque required tffiqke the screw with the load.

-- n+}'

*{.r1.**

3 of3

(10 Marks)
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Fifth S emeste r B. [r. D egree Ex a minu q'p#, D'bc.2019 I J an.2020
Design of Machine Hl.Jrf.nts - I

,.." \-

Time: 3 hrs. &*. Max. Maffi" u' Max. Marks: 80* s&i**
u,Srd& ' ,i[-

Note: l. Answer FIVE full questions, choa.$i$g0NE full questionfr@ach module.
2 IIsp of dpsion ilntn hnndhook i*bpriYittprl :' .,i,,. i'2. Use of design tlata honelbook iffiffiittect. ffiffi{
3. Missing data if any may be gssiintbd. k
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What is mechanical engineg{nffidtsign? List the steps$eiug8ived in design with a block
" Y;il'

r$d''supports a load
diagram. ,ilT;,-- ,{r 

- 
(04 Marks)

b. A 50 mm diameter stg$rod"'supports a load ofp_"!6N and in addition is subjected to a

torsional moment of ffib \J.* u, .tro*, in Fig. glffil'Oetermine the maximum tensile and
the maximum shear st&. ,*$ie#i 

(08 Marks)
l*&*"'d%%;* *qlT6.[",*_-

.q" @ 
*/ ffi.T*,1

,e" \ ,r"t"*uJ-\
'4 

"qe-." d" ry
" 

q, Te x@ - .*:'. SwM"*@Wa ,**'.i'v Fig. Ql (b) dhPc. Explain ihe reasons for stress Cdhdentration in m4-cffiYnembers and;wo methods adopted
to reduce the same. ,,," '{'' _ W*qry$- "cq"*, (04 Marks)

.*swmi&** - ^l$fl,$k"kd f%&
dq wr \S U" *:ql

,-,ffir'* oR fS' 'W2 a. A machine element int(ffirm of a Cantilqd'p6beam has a rectangularA machine element intffirm of a Cantilffib&m has a rec,tangul& cross section of depth
200 mm. The beam ip subjected to an aitiaitdnsile load ot,ffiffi and a transverse load of
50 KN acting ;furwards at the fteewr*id"of the bearp |fihich has a span of 800 mm.
Determine thffidth of rectangu
allowable tend

re beam ip subjected to an affi #nsile load offfiffi and a transverse load oI
ng d&Wpwards at the ft"eewdnd of the beang;ryhich has a span of 800 mm.
hgkAfidth of rectangular*c'fuss bection if the mdierial of the beam is steel with an
nsTldstress of 90 N/mffi9O Mfa; d" d (08 Marks)
lft safe load that Ba{kbrytanied by u*@rectangular cross section shown in
limiting the ma>qiqiuni normal stress te,#&30 MPa taking stress concentration into

'rnrq$han' 
S' (08 Marks)

3 a. Derive an eflpression for u+pd8t stress in'an'axial bar of cross section 'A' and length '/' due
to an impact load 'W' ftffifrom a height oh' on the bar. (06 Marks)

b. A Cantilever beam of &etftphgular cross section has a span of 800 mm. The rectangular cross
section of the beam hari"a depth of 200 mm. The free end of the beam is subiected to asection of the beam lrad"a depth of 200 mm. The free end of the beam is subjected to a

transverse load {rbqfluctuates between 8 KN down to 5 KN up. The material for the beam is
steel with an of 294 MPa, endurance strength of 275IvIPa and factor of safety is
2.50. Det width of rectangular cross section taking surface finish factor as 0.95,

e 0.90 and stress concentration factor as 1.65.size factgr o

re -\-.-
,[ ."*$!i ]i'

* 
&,'tr

I of3

(10 Marks)
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OR

4a.
b.

5a.

7a.

b.

Derive the Soderberg's equation for designing the members sq\iected to fatigue loading.

A simpty supported beam of span 1000 mm is subjected rqp,t'H,;rrl load "tro 
*f',lliTlil

from a height of 20 mm. The beam il;; .."*gtrf4*,f,Ws section of width 60 mm and
depth 200 mm. The material of the beam has a moffihq.df ehsticrty of 207 GPa. Determine
(i) Impact factor (ii) Instantaneous deflectior-p{iii}.'Impact load. (10 Marks)

,;titr. oi

Modulqi$eqr d

Design a socket and spigot typ. 
"ottoioigtg.t8mristain 

an axial load ofJ0g KN. The material
selected for the joint'hls ttr" fono*W4ewt" stresses ot=80,A$lqxn'?, t =60 N/mm2,

'l: sT
oc = 150 N/mm2. 6*$e ;: ar (08 Marks)

A cast iron flange coupling is usgt?Bdonnect two shafts ofQ0'mm diameter. The shaft runs
at 250 rp* unJ transmits a foqu 

'of 4300 N-m. Theffimissible $e1 stress for bolt
material ls 50 MPa and perfli$Si8le shear stress for flaffi ii g tvtpa. Design bolts and the
coupling. 

_* .* 
W 

,#jh " 
(08 Marks)

,.* Lt oR a. 
-"-

A shaft mounted U.tfurflUearings 1.2 m apart'ffieives a power of 20 kW at 1000 rpm6

Z.S an4pdipftdr is of 20" pressure afttl$ Determine the shaft diameter assuming the shaft to
Ue ne&BPiteel with un yi"ld $ua&tress of 180 MP*ffi$fuctor of safety as 3. Take K6 :
1.5,ffi1.9. -ry3t *;ffi o (16Marks)r.J' r\t .- r'v ' *Id .d%fl .4.

, ''' Module-4 ,ffi' . 
*d 

,4,

Design a double rivetedp,$-trtt joint with equal ryiatn cover platlihw$p join two plates of
thickness 10 mm. ffreffiIlqWable stress for plate ari[ rivets are ot = 80'MPa, t = 60 MPa and"-%r- ---f'--*-- ,'*,jll".dwt* *' drr...1' ',qlls .,q.

e;r# 4a=,xi* (08 Marks)

Jor an eccentriiffi, loaded weld as shown in
r$ld is 75 Mpa. d (08 Marks)

s ;-%' ,#* on
JPe" flat tie bar oflaghrm thick are connected by a butt joint with equal cover- r 'tffei side. If a load*of400 KN is acting on the bar, design the joint such that theplates on bfl

section of the bar is not we4kdned by more than one rivet hole. The working stresses for the
material of the bar is 1p,Wa in tension, for the material of the rivet 70 MPa in shear and
160 MPa in crushing. W " (10 Marks)

b.

through a pulleyffipd rir" diameter locate$ 400 mm from the left bearing from another
pulley directly-SffiHflit. The power is deliy,elmd through a gear of 200 mm diameter located
ZOO rn* q.gq$Th. left bearing to qfupither .gear h-.tu1,. of it. T1. sfr1ft lotatelcounterclffifrffie when viewed through.tire left bearing. The belt has a ratio of tensions of

A plate of 80 mm widei and 15 mm thick is to be joined with another plate by a single
transverse welfuful a double parallel weld. Deterrnine length of parallel weld if joint is
subjected to tt?t-byibading. Take o, =90MPa, t=55MPa an allowable stresses and stress

concentratio.r.ffidto, as 1.5 for transverse weld and2.7 for parallel weld. (06 Marks)
"$d-

*ry$, 2or3
tu#"

d

*"



15M854

9 a. A cylinder head of a steam engine is subjected to a steam pqp6#re of 0.8 MPa. It is held in
position by means of 12 bolts. A soft copper gasket is used__ffi5ke the joint leak proof. The
bore diameter of the cylinder is 250 mm. Find the sizg ffiIts so that the stress in bolts is
not to exceed I l0 MPa. ^ %'-{1&k ry (08 Marks)not to exceed I l0 MPa. * %'q{Fry (08 Marks)

The lead screw of a lathe has single start ISO trapef,ol8pfthreads of 30 mm outside diameter
and 6 mm pitch. It drives a tool carriage and$5Brl$an axial load of 1.5 KN on a thrust
collar of 30 mm inside diameter and 50 mm qpibi& diameter. If the lead screw rotates at 40

rpm, find the power required to drive the scrqffiake coefficient of &iqtion for power screw

as 0.14 and for collar as 0.09. i%. e we (08 Marks)

ffi%-$* @*oR up'

Module-S

f 0 a. Explain the stresses induced in a gcfuffifastening subjected to statid and impact loading.

friction at the threads is 0.lffidHt the collar is 0.12. De$rrifine the weight that can be lifted

a. Explain the stresses induced im g"ffiAri"ning subjected t?jl*tic and impact loading.

-.-f%" . Wd* (06 Marks)
b. A power screw for.a Jack rrad,$fuiXle ,q.."d.r :f.qry{ffifr0x42*9: T1. coeificient of

by this jack through a hUmau dffort of 400 N, t
dru,

#q&{h,. Y

d} d **tl.:i.{t. -#' *{r+:f:f .S

Md.
d*4*. fl ,eqffii$&
" 'X$ ,* o"."

,q **' #' &ry,r'm\' 'r
l"'ql$eh!,,l {pdi&. lq

4.%-' ,ffifu -d*,tu,
ek 'q \ #w?'qw #\* ,#trss 

"_ ottlr,S
,st 'sji' 

\&'d

A - fuffry"w
\#'F,@Nd*e dr,ffi" "-

flfud" .d,, *: j
#.uffiu. t"

.\f"W t\
il? ffif-* ,{mil*rmfu''tr* *\rrry "*\rm .&_- --ffi

W. #@u*H . drp

# 
sd E&tq*l}

""'-" $, Fl ,*ffiqLe$lest &" "l h$jlfl\$l* \ o'wift&u 
""t\${,s\" d-{'M Y dtd 'k"q& d **'

, s uu1ff"' *Mt\o\ 
"4iY ,6 

t 
L"q*fu ,,w d + 'fipry t"

" \, \ H,r \#@' s{M. W ,#d*ryffi
riu W ''******

. f"%* , %,}v,& ,y e.sp*s
{ s@th tp"

t*r ifls

ii

,ffis*l*.|sb

€

_ 
. \!i_-

kr$-'rfl
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Fifth Semester B.E. Degree Exaffiibn, Aug.lSept.2020
Design of MachineffiFments - I ,r
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Note: l. Answer any FIVE full questionffioosing ONE full qaestion$rom each module.
2. (Jse of Design Data handQ$bii permiaed *fum* $ffi re \"

*fuffif{odute-l Wi'
L a. Draw the stress strain diagraft ffi a ductile material an{brioflV explain the salient points.

(06 Marks)
b. What are the factors ,"Mrrdered for tne setecffiiaterial for a machine component?

%ffi- W" (06Marks)
Explain the codesSqQ$tindards used in machine desigl. (04 Marks)

trw \/ 
--jM

&M 4h ,w-e
Time: 3 hrs. *ce*Y **J\dax. Marks: 80&.'% w y,1s* r."

load. Take E =

*#-S \"4X#"' oRW
2 b. Define strqsre.g{fuSntration. Briefly exptaf,rt}JActors effecting stress concentration.

. J%*; ,# (o6Marks)
b. A rounSffidf diameter l.2d has sglilkiicular groove of diameter 0.2d. The rod is subjected

to u kfuin$ moment of 10 kN-pffi material of the ffiC30 steel (or:294 N/mm2).
Determiifle the safe value of ,d'. 

W"factor of safety ffiW" (10 Marks)

\ * Modure-2 *ryWW -@\ Module-2 ,^w"*qf * ,"*W*
3 a. Derive an expression ropffitan"o.rr rtrGli,ffiiiur impact. W' (06 Marks)

b. A cantilever beam of wYffi 50 mm, depttr lSfufrtn is l.5m long. Itais struck by a weight of
1000 N that falls_ frqfin a height of l0$$&Uriffat its free erukPetermine impact factor,
instantaneous maxilnum deflection. instant}ffious maximunrtftss. instantaneous maximum

"di."
A steelGffi[ilever member
variegffi 45N (up) to 1

450 ffit&nsion). Determjrl at the change of section for infinite life
ies of the material are ou : 550 MPa,

4r..l

+4
tloN

r3tN

l{to rt

(16 Marks)

-**.* Module-3
A mild steel shdTffinsmits 20 KW at 200 rpm. It carries a central load of 900 N and is
simply supportffietween the bearings 2.5 m apart. Determine the size of the shaft, if the
allowable sh@r sfiess is 42 MPa and the maximum tensile or compressive stress is not to
exceedSfuIPa. What size of the shaft will be required, if it is subjected to gradually applied

loads&h (l6Marks)

\d lof2



6 a.'
oR ruffi$r"

Design a knuckle joint to connect two circular rods sgbjffi to an axial tensile force of
50 kN. The rods are co-axial and a small amount of amtrlfiff*nbvement between their axes is
permissible. The desigr stresses may be taken as S0;NThm'? in tension, 40 N/mm2 in shear ..

and 80 N/mrnz in compression. ffi* (08Marks)

Desigr a flange coupling to connect the shaffi.d motor and centrifugal pump for the
following specifications: pump output : j0Qtrtu{tters/minute, total hea{ : 20 m, pump

speed: 600 rpm, pump efficiency = 7O7jrffifi C40 steel (oy: 32$ffiffia) for shaft and

C35 steel (or: 304 MPa) for bolts with ffifof safety 2. Use allowhdb "shear stress in cast

b.

7a.
b.

iron flanges equal to 15 Nimm2. s 
* 

(08 Marks)

Briefly explain the tlpes of fai
Design a double riveted
shell 1.5 m in diameter
as'l 5Yo, allowable tensl
is 56 N/mm2

8a. A solid circula
shown in Fi
is95N

b. A bracket is welded column
80 N/mm2. Determine maxlmum
weld is t0 mm;@

hffi"\wy
tlr,

4$n@

@

dryw

_&
./**.1"

I f%hxplain the
b. A flat circul

10 a.
b.

300 mm. M ffiret carries a flffiqlra presiure of 0.7 N7mm2. A soft copper gasket is used
to make ttrb:h&rt leak proof. Twplvdbolts are used to fasten the cover plate onto the pressure
vessel. Find'tffie size oiboltuqo {Lat the stress in the bolts is not to exceed 100 N/mm2.

JW (10 Marks)

@* oR
Derive an expression Qr tdrque required to lift the load on square threaded screw. (06 Marks)
A machine slide w{gffing 20 kN is raised by a double start square threaded screw at the rateA mactune sllde we{gnlng zu I(N ls ralsed by a double start square threaded screw at the rate
of 0.84 n/min.ffi&efficient of friction for screw and collar is 0.12 and 0.14 respectively.
The outside dh$&ter of the screw is 44 mm and pitch is 7 mm. The outside and inside
diameters of SeEollar at the end of the screw are 58 mm and32 mm respectivgly. Calculate

Fie.Q8(b) (10 Marks)

the powe$qequired to drive the slide and efiiciency. If the allowable shear stress in the screw
is 30 the screw strong enough to sustain the load.

** 2of2t6',(

%.*w 4
ffi 'ffi,,,/ \

{*Mffilule_4 ffid*'e

ffiffiret.4oints. #q''' (04 Marks)

ffilwith two cover plates ftr{ongitudinal beam of a boiler
f to steam plessure of.q)f N/mm2. Assume joint efficiency
is 90 N/mm'. crushiffiffiess is 140 N/mm'and shear stress

' *"t *_

W' (12 Marks)

(10 Marks)
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Fig. Q2 (c)
Module-2.{e,. ''%,_, l.UtlllfE-,

.f ,i,, h

Explain with ikefches, the different types of varying stresses.

Derive Suqlerberg equation for designing members subjected to fatigue loading.

-ti),fiEiffih

d:; I of3
"u/"

.*l

rdiliir'#-s,,

;,'"1*\y'

ffiffi

Time: 3 hrs.

Design of Machinef;l
.i :t

"*L. 1sL.
!ii{'#i]n.+

i Y+]y'

With flow diagranS explain the
List and explain the factors
component.

c. A point in a structural
Determine the followi

(0 Normal
(ii) Princi
(iii) MaI* shear stress.

d\uq,,,
F ifth Semester B.E. Degree Examin aqpgmffi e c.20l9 I J a;n.2020

Design of Machine,El#ftents - I

17M854

Max. Marks: 100

(05 Marks)
for a machine

(05 Marks)
in Fig. Ql (c).

(10 Marks)

(05 Marks)
(05 Marks)

f design.



c. A steel cantilever beam is 200 mm long. It is subjected to an axial load varies from 150 N
(compression) to 450 N (tension) and a transverse load at it*.free and which varies from
80 N (up) to 120 N (down). The Cantilever beam is of,i{. lar cross section having a

diameter of 2 d for the first 50 mm and diameter 'd' for the r$maining leneth. Determine its
diameter using the following data. Use Soderberg eqgffin. '

Factor of safety = 2 ; Yield stress : 330 Mpa; Endiira.ffie [mit : 300 Mpa
Stress concentration factor :1.44 for bending: 6j3, 

," ''"

1.64 for axial loadihg;
load correction factor:0.7 for axial loading ,, 

';,'r,'

I for bending #q * o n

Sizecorrectionfactor:0.85; NotchffiBa$ltivity:6.9 ."-.,.
Surface correction facfnr = o o t&:i:-r '''-.,iur"

17ME54

Surface correction factor: 0.9 -..,... 
'u*,# '''-.,iur"

a "h (10 Marks)
\,1 ' ," '

$&N -.'-' "'\'-

c. A mass of 500
(05 Marks)

250 mm2.

20 rn, the+shuflve gets stuck up. DeteffiL the stress induced in the rope due to sudden
stoppaH@.fffib sheave. Neglect fristiod.'Take E = 190 Gpa. (10 Marks)

,["

4 a. Derive an expression for impp6'*; a?*.0 in a membfficred to axial load.

b. Design a rod of sofia.irtui"ho.. .""ti.,n of lenoth',,0o ,-; ta^".a,Arri.or\ +^ :b. Design a rod of solid cire$ler $os section of length O ** (placed vertical) ," :n#fr:?
axial compressive toqd o&1000 N, that falls on it'ifrom a height of 10 mm. The material

selected has a design ,fforJ of 80 N/mm2 and vofiffis modulus : 2.lx10iN/mm2.

A commercial steel shaft witrlr ''flllowable shiar,.,xsti " 40 Mpa. W4th shock factors for
bending and twisting is l.6..arfb I respectively,..fl#-llngth of the shaft between bearines isbending and twisting-is 

f ,f*and I respectively" The length of the shaft between bearings is

9OO Try carries a pullpl0p400 mm dia meter.ffiluing weight +OOhN,':mounted in middle of
the shaft. Shaft receit*;4O kW at 600 rpm,Q,y a flat belt drive. Bo*er from motor shaft isthe shaft. Shaft receiveffiO kW at 600 rpm',Q,y a flat belt drive. Bower from motor shaft is
transmitted.thro.u8h qnother pulley of diambter 600 mm w,pighing 600 N overhanging the
right hand bea{p&uhv 200 mm. The*lelt drives on pullqp db .ilt t angles to each other.
Take ratios of"ffilt tensions as 3, dei*Ibihe the diameter-of the snan. Use ASME code for
shaft desigr. 

'"ff" 
u; '.I \ (20 Marks)

, d" d*i!::, =r'r!'

"dtu- ffi oR {ifrffry-"*$fu *6' ; oR ;ffry*
6 a. Desigp p protected type Q{,fliihge coupling for a iteel shaft transmitring 30 kW ar 200 rpm.

Theral$wable shear t!ql$l,h the shaft and.,kd'| materials 40 MPa. T-he maximum tor^que

qu,$*itted is 20Yo sr6i&Pfr;; tuifioJ@;.^il anowable shear stresffi;;;?1;
l"jffi MPa and allowqble $hear stress in thei,*ffie is 40 Mpa. (r0 Marks)

ffiDe_9ig1 1,s9cket 
pqd-{pigot type of cot[pr j6int to connect two rods subjected to steady axial- pull of 100 Efl-t1ffi materiaiuset#&isocket end, spigot end and 

"ott., 
is cast steel with

. oy = 328.fuWh, take FoS as ffi tension, 6 for shear and 3 for crushing based on tensile

yield strefrffi n, (to Marks)
,t,_,.

,,Stlt*'* Module-4
7 a. Design a triple riveted*{tingitrairral6;;j;Fup butt joint with unequal strap for a boiler.

The inside diameter gf the longest course of the drum is 1.3 rn The joint is to be designed

for a steam preffip'of 2.4 N;m2. ifr" *ortiog stresses to be used are ot =77 MPa for

plate materiaffinsion, r=62 MPa forrivet material in shear, oc=120 Mpa forrivet
material in cpmSression. Assume joint efficiency as 81%. (10 Marks)

,L

,,*M
2 of3f sr- .r

"-1-rl

.s
,{"
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mr:-..-

b. Determine the size of rivets required for the bracket shown in
shear stress for the rivet material as 100 Mpa.

8 a. The following Fig. Q8 (a) shows

b. Ashaft

t7M-E54
Fig. Q7 (b). Take permissible

(10 Marks)

joint. The
80 N/mm2,
(10 Marks)

support by means of fillet welds as shown
issible shear stress in the weld

(10 Marks)
in Fi

75 MPa.
25kN q.

.d#*$t*s?1

l" .),,

t, hrdr.

,,ryp*raM

fufl6s*$ "

f

allowable shear stress in the fillet #e
find the thickness of the nlut.;;,1, 

*-'r,
,r:ilis 14!

,ti '9,,,.

,, i$r.
'H: S

! 1.!i
. lllb

$itt- :.Y
""k"

* ,iF
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ryru
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idth@ffiS is 2:1. The clamp is made of cast steel of
fa$slf safety is 4. Determine the dimension of the

3a.

b.

Fie.Q2(c)

Module-2
Derive an express.q$[k,,fo, impact.tr"ffiffid--in a member subjected to bending.

*':J'u
Define the follbffihb:
(i) Fatigue lqad
(iii) Ampfitude ratio

W'

(10 Marks)

(06 Marks)

(04 Marks)
(ii) Range ofstress
(iv) Endurance Limit

&

,{**l*u"

grade2040ffy;r'tr00 N/t
cross secti@- o'{the clamp.

@
:::.:i:j\.
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c.

.s,*w

dq.A fi;Mus{
JeEi. 

qqtr-

A weight of 1 kN is dropped from a height of SO -*,,{,iffi. end of a cantilever beam of
effective length of 800 mm, selecting C40 steel Sr.fT2  N/mm) and factor of safety 3.

Determine (ifCross-section of the cantilever beryrffif6Quare cross-section (ii) Impact factor.
Assume modrlus of elasticity as 200 GPa. 4fru t _ (10 Marks)

oRru:t* -,$r.
Explain the factors affecting endurance li 'g s-, 3t' (08 Marks)
a steel shaft is subjected-to a bendb,€ df;6ment varies from 100-N':h to 200 N-m and

4a.
b.

steel whose yield stress is 400
factor 0.9, size factor 1.2, fac
diameter of shaft for infinite (12 Marks)

eter is located 400mm t_p tlie lett oI the flgnt Deanng ano ls srlven
it. A 600mm diam4er [ulley is keyed to the shaft 600mm to the

,:, h--,oDqu-l

''*'o:?
8 a. A tie bar bri(ge"-'bonsists of a flat 350 mm wide and 20 mm thick.

double cdvertutt joint if the permissible shesses are ot : 90 N/mm2,,&-{ -\ ^t:60N '.
es:+3 2 of 3

(10 Marks)

Design an economical
o": 150 N/mm2 and

(16 Marks)

fa DLggr DllqlL la osuJvvlvu -,+.

transmit 10 kW at 150 rpm. The tgg&ffivaries over a range o_f t{0%. The shaft is made of
ffiJ .ra,nunce strels 3.0t.fr/mm2. Surface coeffi c ient
fety 5, stress concentfat i factor 1.94. Determine the

_,,1\o

Module-3 '",ew
A horizontat commerdfil.itrit i. .ulfrrt--y t &rb'ed.ings 1.5m apart. A keyed gear 20"
involute and l7srrrudiffiLter is located 400mm qo tfiE let of the right bearing and is driven
by a gear directp holind it.
right of the left'bearing and

bv a sear directlvhohind it. A 600mm diam4er pulley rs keyed to the shalt ouumm to me
rilnt 

-of 
the leftBearifig and drives a pull.eyffith a horizontal belt drive directly behind it.

Tf,e ratio of tbqsfod ofihe belt is 3:1, wittfltffi6lack side on top. The drive transmit 45 kW at
fgo rpmd$ak#C.Gb): C,(k): lJ. @aliulate the necessary diameter of the shaft. Use
allowah{ffshpar stress of 40 MPa .*}h- (20 Marks)

w) '*\, ^^ *r'Y
1{q

CIS OR -)\rA _,r,%=6 a. What is Cotter? Mention the diSerdnt types of Cottgtloq
h r.taoim q edrrqre lrew fnr fixi"r'ro a oear on a shaft of"2smm'-di
a. What is Cotter? Mention the diSer6ht ffpes of Cotte{.Jo$. ., ",'.'", (04 Marks)
b. Design a square key for fl.5fu-; g.u. on u shaft p 2har hiamelgl ffe shaft-rstransmitting

t5 kW power atlilrydff.ffi'. g"ear. The tey_ i${he of steel 50C4q(q, : 460 N/mm2) and
the facior of safety is gMF? tey material, ttS.}#H strength in c,ompression can be assumedthe facior of safety is 3Hii?.key material, tt$.}&lfl strength in
to be equal to the gield:strength in tension6$fri:fmine the dimq
Desigr a rigid .q-fuof flange couplfLg$*&ruonnect two qliA
37.5 kw oowe*a*ffi0 mm to the outp{Itqsh5ft through the cotit

of the key. (06 Marks)
The input shaft transmit

:ii[wp"i..r_ rp, to-tt. ou$&;h5n through the cffi]fing. The design torque is 1.5

,fr".. r",JJi"A;f.-ih; rh"n.ra fqy.-are made of-stql Wittr yieta strengthlf 380 N/mm2
with factgr of safety 2.5. flanges,4:ffiade of grey cqdkon FG200 with factor of safety 6.
Assumqulhmate shear strength isiilre half of the ulfiinflt tensile strength. (10 Marks)

@' tr# Modure-d *' "''
,;s::.':r.:*al . --- r: -,r--- Bra. W.F a triple riveted.{apji[nt ,ig-nug 1.ryilfo1a 

pressure,vessel of 1.5m diameter. The
..+ffiximum pressure iq$idp'fie vessel is 1.5,,44Fa. The allowable stresses in tension, crushing

ffiashearare f OOffifZS MPa and753Afdr..p..tively. _- (10Marks)
fril'betermine the sr&irdFi the weld reqqir$d for an eccentrically loaded weld as shown inDetermine the sffif the weld reqgir6d for an eccentrically loaded weld as shown in

Fie.Q7 (b). 
:@P#-* 

[e stess ffi.tS rt_Y**_r,,,"
t'qfu,. l---;r-----] 

I-t



b. Two plates are joined by means of fillet weld as

the weld is 10mm and the permissible shear

Determine the length of each weld.

'?$+i:l$j"+:

(04 Marks)

9a.

s.ffi4@," -'\
I e:v, brz aliad,clar J :Yi':

10

1=' *ro l- .,. *"ft i:f
t"::r: ' Fig.Q9(a) dFJ*- .€ (05 Marks)

b. The square thread of as8le* iact iiiir #qi,Ht"ffi.ution of 80ffi* with a double start is to
raise a load of lQ-OikN. The mean collar fliffiter is l30mIF.'J[e coefficient of friction for

it 
" 

tt r.rAr an$*ffiffittar are 0.1 anOdtg-reJpectively. DeteYffifne

(i) Torque reffid to raise the loa#& n o d(i) Torque redffiitd to raise the loa#M F !d. d
(ii) Torque required to lower the.Qacl .ry*e-

(iv) Cffi*'.for overhaul. - ' S* *'dr 
(15 Marks)

T;' ff.'* d s'

.ssru.i np "\* +fWT** oR ffi.
a. -=p,x,plain self locking."?frl4,o$€rhauling in qg.,"ls9*Y. - (04 Marks)

-h;,,,]@un 
the express.!,,ffi torque required ffi,.Iift the load in a square threaded ....*,ou 

Marks)"L"

c. The joint shorygr G Fig.Ql0(c) is sp[jected to an eccentric load of 40 kN. The bolts are made
..,:,.. .,# d

c. The joint stoy66fi-S.Ql0(c) is sr;@,,gted to an eccentric load of 40 kN. The bolts are made

of piain car"pffijeel having yielffiength in tension of 400 MPa and the factor of safety is

2.5. Determi4psize ofbolts. *' 
A^hr,

.d,

!".

ffi_:*,,*-::fl 17ME54
"m*,Af:. lW

'$. S... .t+

shoy6-.irq$ig.Q8(b). The leg dimension of
at the"ihroat cross-section is 75 N/mm'.

Fig.Q8(b)

Fig.Q10(c)
!k ,. ,k * il.

3 of3
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