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GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER - 6 (NEW) — EXAMINATION - Summer-2025

Subject Code: 4361903 Date: 14-05-2025
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 simple calculators and non-programmable scientific calculators are permitted.
5. English version is authentic.

Marks
Q.1 | (a) | Define standardization along with its importance. 03
Usl1 | () | 5SI8% el dotl Hecd U1 clluAldsl. 03

(b) | A shaft has minimum speed 224 r.p.m. and maximum speed 710 r.p.m. find 04
out six speeds of shaft.

(W) | 2lseflagdualld 224 rp.m Wal HEAHUMSU 710 r.p.m. QULseeil 6 dAld | o¥

20l
(c) | Discuss factors affecting the design of machine element. 07
(5) | Hallot Welieodl Ustla) U5l URG0e{l UL 53). 09
OR

(c) | Explain any seven properties of engineering material. 07

(5) | 8% H2131Ud «il S1EURL Ald AHH] qued). 09

Q.2 | (a) | Enlist uses, advantages and disadvantages of cotter joint. 03
usL.2 | () | sleR Wlosesil GUAL, sluel A A§1L o] «ldgf] 521 03
(b) | Explain types of riveted joints. 04

(W) | RAs Aitlstl UsIR AHosdl. oY

© | A suspension link of the structure is subjected to maximum load 300 kN. If 07

thickness of the outer link is 15mm.
Determine the following dimensions:
1. Width of the link.
2. Diameter of knuckle pin.

ot = 120 N/mm2t= 80 N/mm21.

OR
Q.2 | (a) | Enlist uses, advantages and disadvantages of knuckle joint. 03
U2 | () | sl5a9%18e20il GUALILL, SlAEL 3al ARSI A] olleQi] 2. 03
(b) | Explain terminologies used in riveted joint. 04
(W) | RA2SMIBe2H i duldl UREHIN M) HHdl. oY
(c) | Thickness of the plate of a single riveted lap joint is 16 mm. Determine rivet 07
diameter using Unwin’s formula.Also find out the pitch of the joint.
oc = 2(1)
1=0.8 ot
Q.3 | (a) | Define spring with important functions of spring. 03
Ual3 | () | [Ridletl Hecdstl sIT U1 [Ridle clulRld 52 03
(b) | Explain flexible coupling with neat sketch. 04
(W) | Yas WY A1 sA(syud sulga) yquendl oY

(c) | Apulley is fixed on 100 mm diameter shaft with the help of 200 mm long key. 07
The shaft is required to transmit 6000 Nm torque with the help of key.
Determine the dimension of the key for:




ouwe = 500 N/mm?t,= 250 N/mm?
Desired factor of safety = 5.

(5) | 100 141 diofl slefl Heeell 100 HIMl el 2ULse UR AR3AS] [Alsdd | 09
sAH 441 . 2182 A Slefl Heeell 6000 Nm 215 2lst[He sdlsf] e
8. WL HLR Sl o URHIYL 1551 521
ouc = 500 N/mm?tu = 250 N/mm?
A4 dlef R9d URuwn =5,
OR
Q.3 | (a) | Enlist types of spring with brief explanation. 03
U3 | () | AletH AUl 418 Ridletl UsiRledl «illull 5. 03
(b) | Explain keys with a brief classification. 04
(o4 | 2ileH 9ofsl 412 8] AHomd). oY
(c) | A muff coupling is used to contact two shafts transmitting 55 hp and rotating 07
at 300 rpm. Assume permissible stress for shaft and key is 42 N/mm? and for
cast iron sleeve is 15 N/mm?.
1. Diameter of shaft
2. Outer diameter of sleeve
3.Lenght of coupling.
(5) | 55 QU] 2l Me 5l 24 300 WRUYIAH U 52l Aellsedl Aus sdl | o9
HI2 4§ sU[Galell GUALIL Al 8. dIRl 5 lLse W S| HIZ WM ld Ul
dlld 42 N/mm? 8 4a 51 el 12 15 N/mm? 8.
1. 2llseetlealy
2. laeflodLelcdly
3.5U(62lefl el s,
Q.4 | (a) | Explain various types of loads acting on bolts. 03
U4 | () | 12 UR EIldL [cl(dH UsIRe1L QlSUHICl. 03
(b) | A hollow column of a drilling machine as shown in figure 1, Has outer 04
diameter 125 mm and inner diameter 85 mm. The distance between the
column and its axis is 300 mm. calculate the maximum stresses induced in the
cross section of the column for the thrust load of 3000 N acting on the spindle.
() | 2Lsld 1 Hi ddleal UMl (S(Ea1 Heilstell eldl slau, Bell MIRIcUId 125 | oY
{11l Wl HidRscu1 85 HIHL 8. 26t wal Aeil 1l de] vid? 300 H1Hl
8. (RUSAUR S1H 511 3000 N il $IRELS HIS STeHotl 514 AsRAAHI URd
HedHdIRlel AQld7] 520,
(c) | A bell crank lever is to be designed to lift the load of 10 KN acting at the end 07
of short arm of the lever. The length of short and long arm is 500 mm and 750
mm respectively. Allowable shear stress and tensile stress for lever and pin
material is 60 N/mm?and 80 N/mm?respectively. Allowable bearing pressure
for pin material is 8 N/mm?2.
Determine the dimensions of the fulcrum pin.
For pin L/d = 1.25.
(5) | AddesdlaR A dlaRsil ¢sl elelel DS #[G1e1d 5l 10 KN «ll¢R GULsdl | 09
HI2 [SAL8el 5] 241dQl. g5l wal dldl L] duLe MelsH 500 mm
U 750 mm 8. ldR ua [UeAHMA] UL W dula 2MlUuR2Y w4
246 24 Wi s 60 N/mm2 44 80 N/mm? 8. (Usd4 4] H1e Ui R3]
£01181 8 N/mm?28). 56154 [Uetell URHII «155] 831,
[Uell/d = 1.25 HI2.
OR
Q.4 | (a) | Prepare sketches for the two situations given below when the bolt joint is 03
subjected to eccentric loading.
1. When load is parallel to bolt axis.
2. When load is perpendicular to load axis.
U4 | (M) | IR Glle2 Y sl AL (Sl Lded Sld AR oflA w10 AUR R | 03

HI2 U AAUR 53,




1. 213 G112 6l uelefl YHidR €lU 8.
2. 90R Els W U dul elU 8.

(b) | In a steam engine, the cross section of the crank arm is of rectangular shape 04
having cross section of 210 mm x 100 mm as shown in figure 2. At the dead
centre position of the crank, the arm is subjected to maximum compressive
force of 70 kN having the line of action at distance of 120 mm from the centre
line of the arm section. Determine the maximum compressive and tensile
stress in the arm section.

() | A (oot Jo5 wiiHeAl 518 AsRAet AUARUYBMISReA SlU & BHI| oY
1S 2 Hi Ll UHISL 210 mm x 100 mm oil S14 A5 1A B, Fosoil
550022 UlAlalel UR, &lel 70kN ol HedH ASRd waa (fds Su.
sledfdeidlell Headuiel 120 HIH ol widAsUledl Wl drdd) w
A5AAH | et 4§ o dIRIYS dBlld «155] 5.

(c) | Determine the width and thickness of leaf spring for a truck from following 07
details.

Maximum load on all the springs = 140 kN
Number of springs used = 4

Spring material = chrome vanadium steel
Permissible tensile stress = 600 N/mm?
Span of spring = 1000 mm

Maximum permissible deflection = 80 mm
Young modulus = 2 x 10° N/mm?

Total number of leaves =10.

(5) | «llAsdl ([@ardl uzell 2s Ui dls [RidLefl uslonles 4a a1s1e «issl 5. 09
dH M (R U HETHMIR = 140 kN
duRdl [Ridtefl dul =4
[Ridt H2Rud = s1H daA[sumele
Q{1 [ el delld = 600 N/mm2
[Ridtetlo1101l = 1000 H1Hl
HedH UMl [1eld [qudst = g0 HlHl
AAHISYEY =2 x 10° N/mm2
dlealefl §6 24ul = 10.

Q.5 | (a) | Classify pressure vessels. 03
U5 | () | Yok ddd of a5 S, 03

(b) | A steam boiler shell having an internal diameter of 1.2 m is subjected to 04
maximum steam pressure of 0.7 N/mm?. Assuming factor of safety of 5 and
efficiency of riveted joint of 70%. Determine the thickness of the boiler shell.
Ultimate shear stress for shell material is 400 N/mm?2.

() | 1.2 Hleedl HidRsculd diddl RIHMEER A4 Hedd 0.7 N/mm? | o¥
RIHNARA Hfdet B. 5 ol AUl URMO e 70% <l RAeS Uit
siletdl 413 26l 12, dlgaR Adedl wsLe o155 521, AauHAL HIR
el 21UR 211 400 N/mm? 8.

(c) | Compare journal bearings and Rolling contact bearings. 07

(5) | %eld ARy W A2 512 52 ARTOYeAl U410 530 09

OR
Q.5 | (a) | Classify bearing. 03
uaLs | () | ARdLe aofls1L 52 03

(b) | Define following terms related to antifriction bearings. 04
1. Life
2. Rating Life
3. Average Life
4. Dynamic capacity.

() | Al gls2Uet AUA @2l oflAstl oelel Al [Ad 52 oY

1. %dst




2. (2%t
3. YU sl
4. 21(dle&HdlL.

(©)

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

Determine :

1. Hoop stress

2. longitudinal stress

3. Maximum shear stress in the cylinder.

07

(5)

150 mm gedl Ul A 15 mm @esfl HSLe wlddl (RUEe5 5 N/mm?
ol WidRSs el w1t B.

o1 55153

1. &U dallg

2. w2l dulld

3. (UlEesH | HedH AlUR .

09
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