Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING - SEMESTER -V EXAMINATION -WINTER - 2018

Subject Code: 3351902 Date: 29-11-2018
Subject Name: DESIGN OF MACHINE ELEMENTS
Time: 10:30 AM TO 01:00 PM Total Marks: 70

Instructions:
1. Attempt all questions.
2. Make Suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.
4. Use of programmable & Communication aids are strictly prohibited.
5. Use of only simple calculator is permitted in Mathematics.
6. English version is authentic.

Q1 Answer any seven out of ten. e2Hizl SIHUBL Ald<l oralot Bl

1 What are the main requirements of machine design from consumer point of
view?

1o AuRlasiRAL gRsiel Haild ol qoa or3(a1dl 5% 92
2. Explain the technological properties workability and machinability.
2. esdldiloysa ol dasle @] sid welldsifoal aumal.

3. Give details of the following materials and state application of each.
(i) C 55Mn 75 (ii) CS55

3. Al nfzRlaeudl Hilgdl 240l £2541 GUAIRLL sy<ldl. 1. C 55Mn 75 2. CS55
4.  Compare Knuckle joint and Cotter joint.
Y. Asd 12 vid 5122 syiBhz<l UM el 52U,

5. Sketch a double riveted butt joint with two equal cover straps and zigzag
riveting.

U, olloion LAzZ[o i o UL 592 2204, U2 soid <28 %422 orl2l 253 2l
6.  Write the application of leaf spring.

<. dls Ralotedl GuAldll @vil,

7. What do you understand by torsional rigidity and lateral rigidity?

9. 2iBdd AWl vid dzza [kwdlZl vizd 9)?

8.  Explain the following term with respect to spring. (a) Free length.(b) Solid
length (c) Spring index (d)Spring stiffness.

. (ol AUl 2l uel AHmAl . Ysd dodld 2. didle dotls 3. o Sea v,
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Explain various types of loads acting on a bolt.
6l1€2 UL d2ldL 6YEL SYEl MU UHMAL,

Write the construction of an Antifriction Bearing.

21[28]524 6121l 221 i,

Explain “stress concentration” in details.
Balogl 224 siH 294 AL,
OR

Determine the six standard spindle speeds of the machine having minimum
speed of 224 rpm and maximum speed of 710 rpm.

25 42l 6y<il AgAH il HedH 2B 227 2UULSH 214 310 2UULBIH 21450
dl 89 22188 2lsat Ay M.

Explain the failures of various parts of a cotter joint.
5122 671521l 02l 6yel MLl SHAA A1,
OR

A simple screw jack having square thread has 50 mm mean diameter and
pitch of 12.4 mm. If the coefficient of friction between screw and nut is 0.13.
Determine the torque required on screw to lift the load of 25 kN. Find the
efficiency of the screw assuming that the load rotates along with the screw.

25 [AFUE 25 605 Syell 2l il Uzl At uo MM 24 a2y W [Ua 9. 25
2 2 424 51552 U5 lsud 0,13 €li dl 2u [Baledzd @iz GUsAl w5 U2
526l 215 QlRL? 25l pUoyolLsy IR 5269 dH HILL 25l 2aidl 2iAL

Determine the following dimensions of a cotter joint to resist axial load of
30000 N. 1. Thickness of cotter (1/4 of rod diameter) 2. Inner diameter of
socket. 3. Collar diameter of spigot end. Take [ot ]= 55 N/mm? [t]=45
N/mm? [o¢]= 100 N/mm?

30000 42 Bi[AAA HI2AL (A2 5291 5123 Sx1D2l |24l HIML AHL 2. s123]
ML (gl Al 4/ HIAL) 2452l Bieadl A1, 3. [Fudli2 931l 51dz-ll
A, dl [or ]= 55 N/mm? [1]= 45 N/mm? [o]= 100 N/mm?

OR

A triple riveted double cover plates chain type butt joint is to be designed for
joining two plates of 10 mm thickness. Calculate the rivet diameter, pitch and
the efficiency of joint. Take [o: ]= 100 N/mm? [t]= 80 N/mm?
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[6c]= 155 N /mm?

25 [2ud A28 o 592 1@zy Ad UsRl 0422 sriidedl dridd 10 MMH mdl o
ez 671l 531 69, dl Lzl e, (U vt sxiH2<l eatdl 2lAl,

Name four types of failures for designing the various parts of knuckle joint
and write the area of resisting for each failure.

54 oylid2el oyl syel ALl Ll Hizel AR UslRAL 5HAA AHMH] £35 55az-
Uzzlo 2411 il

OR
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A Knuckle joint is to be designed to resist a tensile load of 40 kN. The 04

allowable stresses are f=65 N/mm? f=50 N/mm2 and f;=120 N/mmZ.
Determine (i) Diameter of rod, (ii) Diameter of pin, (iii) Thickness of single
eye.

w0 [Bdlzd Zarda Mzl (A4 5391 458 oridhal Elld s2aML 2udl 9. ol

=~

AL 224 fi=65 N/mm?2, f=50 N/mm2 A =120 N/mm?six dlL 2k,
4,208l A 2. Ul 2 3. Al 20541 1.

Give at least five examples of the machine elements subjected to pure
bending.

W2 6ol Uooys2s Hll vilHIUAL Wi GELEL 2UL.
OR

List three elements which are subjected to eccentric loading. Also sketch and
state the application.

24215 Qlélord Hooys2s A0 u2sl Quil, w52 212l dedl GUALolL iUl

Give the equations for the section modulus of the following shapes. (i)
Rectangular section (ii) Circular section (iii) Elliptical section

{2l 2U5121AL Ao HILAAU HIZ AH]520 24U 4. dAZIRA A5 2. L0512
A5 3. Sleilse dsuq

OR
Explain the construction of semi elliptical leaf spring with neat sketch.
29269 5[A W12 218, Slandlsa dls (ol 2241 dumAl.

Write the design procedure of a lever

([@a2l AL WA Q.
OR

The length of vertical arm of a bell crank lever of a Hartnell governor is 120
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mm and the length of horizontal arm is 100 mm. 1500 N centrifugal force is
acting on the ball arm. Design the lever including fulcrum pin. Allowable
tensile stress for lever material, [oo] = 70 N/mm? Permissible bearing
pressure for the bush, [ps] = 30N/mm? and permissible shear stress for the
pin [t] = 40N/mm?. For rectangular cross section h = 2b and L= 2d.

$l2Ad ARl o1 55 (ARl GRL UL cots) 120 MM 24 gL 20l dons) oy
100 (MR 9. 614 R U2 LU0 0 A2 Sgeloll ot A1dl 9. gesH [Ud w12 [daz-l

ot 52l [@az Hl2lad Hi2 sidiviod 2u10d 224 [op] = 70 N/mm?, o9, 112
ysilora oiZlal 20118l [ps] = 30N/mm? i [Ud Wiz uAsgilod gil1z 22 [1] =

A0N/mm? &9, dot2liz 51 AsA4 112 h = 2b wid L= 2d dl.

A semi elliptical spring has 12 total leaves. First two leaves are of full length 04
and rest of the leaves have graduated leaves. The spring span is 1100 mm and

the width of the middle bend clip is 90 mm. Maximum load on the spring is 6

kN. Permissible bending stress for the spring is 300 N/mm?.If the ratio of

total thickness of the spring to the width of leaves is 1.5:1, Determine
thickness and width of the leaves. Also find the maximum deflection of the
spring. E=2.1x 10° N/mm?,

25 piASA s oA 54 12 dle 89, UMl ol dleyt wivil dousl vid ongldl oy
dlex Aswyzs dlewt 9, [RiaL 2uld 1900 (MM 24 92341 ols [seudl udias o

(M 29, [Riol U HedH MR © [Bdlzd 214 uMsllota cidlozzu 300 N/mm? .

oxl (oLl 58 M1 viel dletedl uSIalDL olidR .U e $iA dl dleedl M1e 21
Yl 2lHL E=2.1x 10% N/mm? &l (ot Hedu Elsdad dinl,

OR

2 kN vertical load is acting on the end of the ‘C’ clamp having a rectangular 04
cross section. The perpendicular distance between the load axis and the
neutral axis of the cross section is 150 mm. Find the dimension of the cross
section of the clamp for permissible stresses of 100 N/mm?. Take the depth of

the section as twice of its width.

Aol 514 AsUAANL A 58U el 981 UR 2 [5eled2 GRUL AL 9, 514 A5l oY
dls 28 vid 2@ vilEA 922 YULER 2id 1uo MM 9. 100 N/mm?

Y[Rsgilotd 224 HIZ 5AFUAL 514 A5l HIYL LIAL A5l Gl dedl usiaie-l

ol Al

List types of shafts. Normally which material is used as a shaft material? 03
252 4AL USIR AV AL <A 52 Wl2laa als2 Wledlaa d2ls qua e9? 03
OR

A hollow shaft having 230 mm and 310 mm internal and external diameter 03
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respectively rotates at 120 rpm and transmits 3000 hp. Determine the stresses
induced in the shaft.

~ 0~

25 UIEL U152 6¥ll Digrell 2l Gl RAL AU 254 230 [HH 214 310 MM o7
120 2UUl2AH] 5304 3000 Wi WAR 2U[RH2 52 €9, 2UsZHL DA% Adl 223 U,

With the help of neat figure explain the design procedure of protected type
flange coupling.

UL2528 Us1Rell 5807 51l St Ulsa1 29289 u5(As UHMA.
OR

A shaft is required to transmit 1200 N.m torque to the pulley through the key.
Determine the dimensions of key and shaft diameter. For both shaft and key,
permissible stresses are [6c] = 100N/mm? and [t] = 50 N/mm?.

A1dladl yell YAl 1200 2. [M22 215 dzilZHz 5390 ssedl or3leand 9. 1l 1y
Vil A2l A1, AL 2152 vt Yl oid HiZ UHsellord 224 [oc]= T00N/mm? i<
[t] = 50 N/mm? 9.

Two 100 mm diameter shafts are connected by flange coupling having 250
mm pitch circle diameter for the bolts. Six bolts are used for coupling. For
shaft and key, [t] =65 MPa. For cast iron flange, [t]= 7.5 MPa and for bolts,

[t]= 30 MPa. Describe the following.

(i) Taking into account key way effect, power transmitting capacity of
coupling at 400 rpm.

(ii) Diameter of the coupling bolt.

(i) Thickness of the flange.

6l 100 [M[M AL Ws2 sdsy srelol oyl olicadl (WA u5a < 2uo WM 9
A<zl sxigilal 89, sreloiml 89 ollez qURIAL 8. 2152 2i Ald] HI2 [1] =65 MPa, 5122
2l 580¢ HI2 [1] = 7.5 MPa i slicz 12 [1] =30 MPa &9.

Explain the following terms related to antifriction bearings.

(i) Rating life
(if) Average life
(iii)Basic static capacity
(iv)Basic dynamic capacity
w2552 ALloLAL UeRUL 2l UEl AHMAL 1.2 s 2. AL A3 3.

ol[Rs 2225 AHAL v, s 1SS HHAL

A hydraulic press is cap[able to produce 50 x 10* N maximum force.
Working pressure of fluid is 20 N/mm?. Determine the diameter of the
plunger operating the table. For the permissible stress of 100 N/mm? for the
cast steel cylinder in which the plunger operates, find the suitable thickness
required.
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25 Sll3(as WA 6y 50 x 10% N HeTH 6101 Gelee, 5291 A4H 9. Ualls aslo
26Ul 20 N/mm? 89, 26 AL Weor2ell Al AL SyHL Weoy= AL 69 d 5122
w4 [dlsz Wiz uHlRiod 224 100 N/mm? sid dl sA1sdl 4192, o518 2L,

A cylinder with 150 mm inside diameter and 15 mm plate thickness is
subjected to internal pressure of 5 N/mm?. Determine:

(i) Hoop stress

(if) Longitudinal stress
(iii)Maximum shear stress in the cylinder.

215 [Aelsz oyl 2iezedl 214 1uo MM vt 2O 1u MM oy Sadd eoupu
Az /[HHZ 2149 9, 28l 1. U 224 2. dllesy2yélaa 22: 3. el Heau
gz w23,

State the factors to be considered while selecting antifriction bearings.

212515914 6101l udeall e (HALA BALAHE dAldL URotll speuAl,
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