Seat No./Enrollment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA IN ENGINEERING - SEMESTER 4 — EXAMINATION - SUMMER 2026

Subject Code: DI04000251 Date: 19/05/2026
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.

Q.1 (a) Explain the applications of Preferred Numbers. 03
U449 )
() QgSeioiatl GuN agfdl. 03
(b) Determine the standard sizes of 6 round bars having smallest diameter of 20 mm and 04

largest diameter of 64 mm.

(@) 20 Lol olloll caltd U sy H{lLHl. Hal caud wadl ann Alaell s 0¥
RleSS ULB A

(c) Define Factor of safety and explain factors affecting it. 07
(5) %522 s ASle(l cautvall W Aol del WAR sl Ul AMostal. 09
{2q|
OR
(c) Define machine design. Explain factors affecting the design of machine element. 07

(5) Hallot SlABatall catval W Hollat A(AARAl SlBBA WU §cll 09
uReal aglal,

Q.2 (a) Listapplications of knuckle Joint. 03
U9 ,
(1) otsct WSe il GuAN Ll 03
(b) Explain the failures in Rivet Joint. 04
(&) Rde 82 ol FBeR UMl 0¥
(c) Two rods are to be joined axially with cotter joint to take 20 kN axial load. If 07

Permissible stresses for rod material are o = 70 MPa, 1 = 40MPa and 6. = 150MPa,

Determine the following dimensions: (i) diameter of rod (i1) diameter of spigot (iii)
cotter thickness
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Q.2
PR

Q.3
U4 3

(5)

()
(b)
C)

(©)

(5)

()

(b)

(o)

(©)

20 kN u(@2A GlR Agal 5l A As o 5122 AFe &l sl B. » As
HRRUA M2 UAMHA R¥U 0p = 7OMPa, T = 40MPa ¥al Oy = 150 MPa

A, dl sleR A2 ol BBt sl awad o{lAett HIW WL () AS ol cALA
(i) G0 ol catd (i) 812l oll ssies

AHYq|
OR

List the applications of Cotter joint.

sleR lBeatl Gullal dull.

Draw the neat sketch of double cover, double riveted butt joint with zigzag pattern. (two view)

AABol UsiRell cacRaUl Yru sUA scR sHd (RA8s vle MBo2al(l 2w
uLsl@ €L (A 2widl)

12 mm thick plates are to be joined by double riveted double cover butt joint using 20
mm diameter rivet. If the ultimate stresses in tension, shearing and crushing are 400

N/mmz, 320 N/mm? and 640 N/mm? respectively. Determine the pitch of the joint.
What will be the efficiency of the joint? Take factor of safety 4.

20 H{l{l et Raeall Gualot s3lal 12 HH{l stsie{l Weal suc a2s
soled saR ole WSl sl Mdd 8. Al HEldladdl wElAe AU

S, QAR U sotHl AesA 400 N/mm2, 320 N/mm2 el 640

N/mm2 8l Al o2 ofl UlA uad Aol Agllatedl L. 3522 s Asd| 4
Al

State the application of leaf spring and materials of leaf spring used for automobiles.
Als RUoLell Guol dM & WLl 12 auRudl dls @Yot #éldlaa
Rl

A spindle of drilling machine is subjected to a maximum load of 22 kN during
operation. Determine the diameter of solid column. If the safe tensile stress for
column material is 65 Mpa. The eccentric distance is 340 mm.

Aot Hallotoll ¥UloSE UR QUL £R12UeL 22 kN oll HedH Cls wd 8.
Holotoll Als SlAHall calld Ml sl HAlAlAA HIZ AGUHA SuSA
U 65 Mpa B. WAtZls 2R 340 {LHl. 8.

Design a bell crank lever to lift a load of 2.2 KN acting at the end of 110 mm long
arm. The effort is applied at the end of 150 mm long arm. Allowable shear stress and
bearing pressure for pin are 60 MPa and 10 MPa respectively and Allowable tensile
stress for lever is 70 MPa. For rectangular cross section h=2b and L/D = 1.25 for

pin.
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Q3
gl 3

Q.4
U ¥

(5) As Ad 305 cllaRell 110 mm dioll el B3 2.2 KN ol R GQusal HI2
AlaRel SIBeSal sA. Age AlaRetl 150 mm dicl wHall 83 dduaai
wd B, Yot {2 Hicd laR B wal ARol JUR AefsA 60 MPa el 10
MPa 8 ol claR HIZ2 Hicd 2UESH YU 70 MPa 8. claRell WMSOE HI2 h
= 2b ol Ylet M2 L/D = 1.25 Al

AHYq|
OR

(a) State the types of lever and applications of each type of lever.
() (ActRetl UsA UL Aol €35 USIR oll [Adell GUAN BRI

(b) State the modulus of section with neat sketch for the following cross sections. (a)
Rectangular Cross Section (b) Circular Cross Section (¢) Hollow Circular Cross
Section d) Elliptical Cross Section

(0) o{lAotl WISBDE MIBall HSYAU 3§ As2Aol wLs(A WA wuul.
() AUARY Sl AsAct (H) ARKYAR Sl AsAst (5) SlAl URKYAR 51U
Asaat () selélset sl Asalet

(¢) Determine bending stress induced in a semi elliptical leaf spring from following data.
(1) Central Load =5 KN
(i1)Effective span = 900 mm
(i11) Width of leaves = 50 mm
(iv) Thickness of leaves = 5 mm
(v) Total Numbers of leaves = 10 (including 2 extra full length leaves)
Also find deflection of spring if E =2 X 10"5 MPa

(5) oAl (Qotdl uYl As A sl llset dls RYoL HL Gauat U dASlol B
.
(1) Azd As = 5 BA wyeet
(2) WAUIBIRS ¥Ulel = 900 WH. AN,
(3) dleoy ol udlous = 50 AHAN.
(4) Alcos oll 18 = 5 WH.AN.
(5) clleos ofl vl =10 RuUHL A atlRiell gt Aol les ol dHIA Ul
8.) %L E = 2 X 10"5MPa 8l l RUoL SlgAsaet 20l

(a) Explain the design procedure of key.
() sl ol SlALSatoll It unm A
(b) State requirement of good couplings.

(@) UL sucdlote(l w33atdl ealal.

(c¢) A closed coiled helical spring is to be designed for loads ranging from 2kN to 3kN.
The axial compression of spring for load range is 40 mm, mean diameter of coil is 32
mm and spring index is 8. Calculate: (i) diameter of spring wire (ii) no. of active
coils and (iii) spring stiffness. Take G=0.8 X 10”5 MPa
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Q.4
U ¥

Q.5
LR R

(5)

(a)
()

(b)
C)

(©)

(5)

()
()

(b)

(o)

(©)

As sAl s1A dcllsat RUaL ofl 2kN &l 3kN Als e HI2 (3318t scllell
8. GUASd AlS o HI2 RYDL of wella s1YAel 40 mm, SISl AU
cAld 32 mm dAHy RUSL 83&t ¢ B. dl oAl [Qatdl . (i) RUSL cltauRell
Al (i) Aslad sl ofl duvaal Aal (i) RYaL ol RgA™M. G = 0.8 X 1075
MPa cl.

AHYq|
OR

Differentiate between shaft, axle and spindle.
Alge, AsAA ol AWloscoll aA ol dslelct L.

A hollow shaft having 240 mm internal and 320 mm external diameter rotates at 120
rpm and transmit 3000 hp power. Determine the stress induced in the shaft

As SlAl W 5 Botl Uids wal oL@ RUY WafsH 2¥0 mm el 320 mm
8 d 120 rpm Ul $2 B Vel 3000 hp WaR 2leuHle 52 & Al wse i
Geatadl R Wl

A simple flange coupling has to transmit 50 KW at 250 RPM. Assume torque to be 20
% more than the full load. Calculate (a) Shaft diameter (b) key dimensions and (c)

number & size of Bolts. The stresses are as under, For Shaft and key o = 100 N/mm2,

1=50 N/mmz, For Boltt b =40 N/mm?.

As el sdy sucllol 250 rpm UR 50 KW WaR gledHle 52 8. 25 sa
AlS scll 20% B2l aulR Uil (1) wse st Hler (2) Sl ol WU Aal (3)
ollce ofl vl wal ABP3 AU Rl BHA, wse AU $l W2 0 = 100

N/mm2, T = 50 N/mm?2 &l ollce 112 T b = 40 N/mm?.

List advantage of antifriction bearing.
W (Bsatet AL oll LAEL QU

A deep groove ball bearing is subjected to radial load of 12KN and thrust load of 6
KN. The inner ring of the bearing rotates at 1200 rpm. For the average life of 4500
hours determine the basic dynamic capacity of the bearing. Take X=0.56, Y=1.2, K=3,
V=1 and S=1.2.

Slu od oldd ARaL 12KN oll A3AA AlS Ul 6 KN oll Y Alsa Uset 53
8. ARate{l viee(l Aol 1200 rpm UR 3 BD. 4500 SAISl URAA ALBS HI2
ARaell ARs slaaA@s aHcl otssl s X=0.56, Y=1.2, K=3, V=1 Aa
S=1.2.

State the Lami's Theory.

Determine thickness and outer diameter of hydraulic cylinder press whose internal
diameter is 300mm. The maximum water pressure is 20MPa and allowable hoop
stress for C.I cylinder is 40MPa. Use Lami's equation.
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Q.5
gy

(5)

()

Al ol el .

As slogledls Yol RUASAl viEReA Al 300mm B. AUl 20MPa %2
WRlle] HETH Gyl B, C.I HIZ Ml U U 40MPa &l dl clHletl yatoll
Heel RASRe{L ststeS AU o ollsad cald WL

AHq|
OR

Sketch an antifriction bearing and label its different elements.

() As Aodlglset Aotell gl €131 el Aotl el %EL ANt ol €Al

(b)

C)

(c)

(5)

Determine the basic dynamic capacity of the following bearing for the average life of
5000 hours: A deep groove ball bearing is subjected to radial load of 10 KN and
thrust load of 4 KN. The inner ring of the bearing rotates at 1000 rpm. Take X = 0.56,
Y=12,K=3,V=1land S=1.2.

o(1A wUA Aot 12 AAls staa@s 3UAEL el Boll UR2AA ALESS 5000
scls 8: As Slugya dld Aol GUR Wlad AS 10 KN dal Y AlS 4 KN
AL & dal dell et oL 1000 rpm Ul $2 B. X = 0.56, Y = 1.2, K = 3, V
= 13U S = 1.2 Al

Classify the pressure vessel based on bore and thickness of the wall

Classify the pressure vessel based on bore and thickness of the Classify the pressure
vessel based on bore and thickness of the wall.

A cylinder with 160 mm inside diameter and 15 mm plate thickness is subjected to
internal pressure of 8 N/mm2. Determine: (i) Hoop stress (ii) Longitudinal stress
(i11) Maximum shear stress in the cylinder.

YUR dAA of ollR Wl sle oll AR co(ls0l 53

160 mm ERell cAl™ Aol 15 mm Azoll st uRnAA RAS 8 N/mm™2
ol UcdRs eou@al @t B. (i) gU U (i) AeeySlact dgual (i)
RAsMl HedH 2R ¥ WL

seokskskok
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