Seat No.: Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER - 6 (NEW) - EXAMINATION — Summer-2024

Subject Code: 4362007 Date: 20-05-2024
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 non-programmable scientific calculator is permitted.
6. English version is authentic.
Q.1 (a) State types of design and explain it. 03
U1 ) [SHL8etell USIRL QL] e da AHCl. 03
(b)  Explain stress concentration. 04
() dRlld W SLAAL AH1dl. oY
In a single riveted butt joint with two equal cover strips, having zigzag
arrangement of riveting the thickness of the plate 9 mm. Consider
(c) allowable tensile , crushing and shear stress are 115 MPa, 155 MPa and 07
70 MPa respectively. Calculate :- i) diameter of rivet and ii) pitch of
riveted joint.
W AU Lol 5AR W L8 Ridle RS ¢f2 w1 Peaui, Wesil 2151 9
. el RalEalell (33015521 2N 6l R1d 8. WeisH 115 MPa, 155 05
) MPa A 70 MPa 8. QI3 53 - i) RAesdl cul 4 ii) RA2S
Y Seefl (W
(c) Explain the failures in Rivet Joint. 07
(s5) [RA2 UYSscHi [AvsndIvdl M1l 09
Q.2 (@) Explain Factors affecting the value of factor of safety. 03
U2 ()  AGHdlAl URWAeL YR MUR S5l URMON yHoxd. 03
(b) Determine 6 standard spindle speed of the machine having minimum and 04
max.speed are 224 rpm & 710 rpm.
o) HR(lote{l 6 221055 Ruesd 1S 1551 5] BU{ YotdH W HEddH o
s 224 rpm sl 710 rpm 8
A knuckle joint withstands a tensile force of 16kN. The material of the
joint has a tensile strength of 250 N/mm2.Compressive strength is 275
© N/mmz2, shear stress=130 N/mm2. Decide the following dimensions with

factor of safety=4, while designing a knuckle joint.Calculate : (1) rod
diameter (2) diameter of the knuckle pin (3) diameter of single eye 07

o158 AYScl 16KN oll dlQl wlonsil AIHell 53 8. AYsdeil AHALeAl disl
215l 250 N/mm2 8. A g[d 2U(sd 275 N/mm2 8, {142 R U=130
(5)  N/mm2 8. o154 W12 [SP18el 5cil dwd AeHd]l=4 «ll URWN 09
A1 ol Aedl URHIRL 1551 5. 2181d3] 520 (1) AUlQdlell 1l (2)
o154 (Usisll cUlY (3) WS Winell Ly
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Determine the force required to cut the 40 mm diameter blank from 8
mm thick plate. Ultimate shear stress for the plate material, Tut= 360
N/mm?2 .

8 HlHl st Weniell 40 {1 culdeil widl yla siudl UL a3
W0 o151 50 W@ HIHAL UL W2 1R 2, tut= 360 N/mm2 .
State the types of lever and applications of each type of lever.

dlaRell USR] 2l €35 USIRell dldRei] 1132161 cwwlld)

Two rods are to be joined axially with cotter joint to take 20 kN axial
load. If Permissible stresses for rod material are [ot | =70 MPa ,[t] =40
MPa and [ocr | = 110 MPa, Determine the following dimensions while
designing a cotter joint. (i) diameter of rod (ii) diameter of spigot (iii)
width of cotter.

20 kN &l @112 Adl Hie A A[0RlA sleR wleee Al ey 2d
\5dlell 8. %) AlnUlefl AIHAL UL Wt (dULa dIsL [ot] = 70 MPa
J[1] = 40 MPa ¥l [ocr ] = 110 MPa €13, dl 5122 182 [SHL8el 5]
quiq oflAell URHIRN 1551 2. (i) AlOAlell Ll (i) Rudleeil
UL (iii) 5l2R+(l uslaue.

State the application of leaf spring and materials of leaf spring used for
automobiles

cfls (R wal wl21H1Led HIS duRldl dls [Ridlef]l A1MA]Al
EIRNNEASTEI!

A pulley is fixed on a shaft with the help of rectangle cross section key.
The shaft is transmitting 1000 N.m torque. Allowable shear and crushing
stresses are 50 N/mm2 and 90 N/mm2 respectively. Determine the
dimensions of the key considering 20% overloading. Consider key width
= 0.3 shaft diameter and key thickness = 0.2 shaft diameter.

GuiARY 51 A5t Sloil Heeed] L5 UR ARAS) (A%l s
214 8. 21152 1000 N.m 215 2l [He 53 8. wei 51 50 N/mm2 344} 90
N/mm2 A (dulz 201U wal 5[0 A 8. 20% WA (Sl

e |44 AWlo Slotl UWRHMISL 1551 520, Sl uSlnnle = 0.3 QUL Ul
sl §] ASLE = 0.2 2Ls2 AUlell [AUR 5.

Design a fulcrum pin of a bell crank lever to lift a load of 2.4 kN acting
at the end of 120 mm long arm. The effort is applied at the end of 240
mm long arm. Allowable shear stress and bearing pressure for pin are
70MPa and 15 MPa respectively. Take L/D = 1.25 for pin.

120 H1H] @joll &lestl 2.4 kN ol IR GULSAL HI2 Bd Fo5 ¢fldRe]
sesH (Uel [S10e1 520, ULy 240 HIH] @icdl sleell wdHi @l
5] w1d 8. [Ust HI2 wWojH[dul 21U w24 3 ARoL YR
si 50 70MPa Al 15 MPa 8. [Uel HI2 L/D = 1.25 4.

Define following terms related to antifriction bearing (i) Rating life (ii)
Average life (iii) Basic Dynamic capacity

(25521l AR (i) AL @lD s (ii) URALU et (iii) YN Hd
lfdile eHdl u18 Ailed oflAsil Lol culuALRId 521,

List types of keys & draw its figure.

Slotl USRIl Alel tlstlal A defl 115[d €121

A semi elliptical spring with 950 mm span and 60 mm width of leaves is
fixed in a centre using 50 mm wide band. If thickness of each leaf is 4
mm. Determine the number of leaves to sustain 5 kN loads in centre.
Take [ob] =450 N/mm?2.
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50 H1H] u€ln|l Aoseil GURALIL 53] Fegi 950 HIH] 2l 4 60
HlH] uslaigalal wd denon [RidL [fkdd Ml 2419 8. %) €35
Uiestefl anstes 4 HIHL el i 5 kN dlsal 2sldl _Awdl Hie
Uiestalell vl «1s5) 520 @) [ob] = 450 N/mm2.

Differentiate between shaft, axle and spindle.

2lls2, W sAG ual [R5 2 dsldd $2U
Define eccentric loading. List the machine elements subjected to
eccentric loading.

8Asals LS vl 520, 8Aeels LSl u41(eet He{lel
dedlsfl YA wsilc)

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 & Key [ot] =75 N/mm2, [t] = 50 N/mm2,[cc] = 120
N/mm2 For Bolt [t]= 40 N/mm

U0 58% UGl 250 RPM UR 50 KW 2l (He 53 U3 8. . iyl
dls sl 215 20% ay Sldle] Hiefl dl. AQld7] 52 (a) 2LLs2 ALY (b)
YUl YRUIRN Wl (c) elle2yell Aul el 5¢. 61l ol Yoy 8,
2LLS2 Al §1 HIR [ot] = 75 N/mm2, [1] = 50 N/mm2, [oc] = 120 N/mm?2
1€ HI2 [1] = 40 N/mm

A hollow steel shaft is having inner diameter of 220 mm and outer
diameter is 300 mm. It transmit 2500 KW at 140 rpm. Find out the stress
produced in the shaft.

A s eldl 219 2llsesll Wid[RS Ul 220 mm wel wlgl Al 300 mm
8. d 140 WIRUIAU U2 2500 35M&y 21112 52 8. 2llseHi Gaulled

dlid 20kl

Give the equations for the section modulus of the following shapes. (i)
rectangular section (ii) square section (iii) circular section

oAt 151R1etL [Aei1o] HISYE HISetl USRI 41U (i) Gy
(G112l (i) AN (G111 (iii) ddorlsiz (deilol

The frame of C clamp has rectangular cross section of 90mm x 45mm. A
maximum clamping load of 30kN is acting at a distance of 155mm from
the inner edge of the frame. Find maximum stress and minimum stress.

C 5Q1Us{l $HHI 90mm x 45mmell GuARY 514 A5t 8. 30kN il
HEdH 5A09L €S SHefl Wid RS HiRell 155mm ol vid? s1A 53] 2&ll

8. UetH dlBl Wl YeidH dlQl Al
Differentiate between journal bearing and anti-friction bearing.

ofei@ G (39 el Wed)-gl52Uel AR AR dslad 52,
Write R 10/3 series for numbers 10 and 100.

21642 10 =l 100 HIS R 10/3 AQ(l quil

A cylinder with 170 mm inside diameter and 18 mm plate thickness is
subjected to internal pressure of 8 N/mmz2 . Determine: (i) Hoop stress
(i1) Longitudinal stress (iii) Maximum shear stress in the cylinder.

170 mm ¥{esi] UIY wal 18 mm W@eeil o151 ylddl i 8
N/mm2 oll MidRs e 18l WLltet 8. o155] 5: (i) SU dBLLd (i)
Auigl delid (iii) Ri(@esui HedH 21U 2.

State the classification pressure vessel.
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Explain Factor influencing the design the Design of Machine Element.
HRilst A (g2l [SHLeet (SHLeeta ULldd s URei0 AHemdl.

A cylindrical tank has 1.4m inside diameter undergoes maximum
internal pressure of 1.5 N/mmz2.if permissible stress for tank material is
65 N/mmz2, find the thickness of cylindrical wall and outside diameter of
cylinder. Take joint efficiency of cylinder 80%

AUlLSIR 2LSIHD 1.4m wigRell UM 1.5 N/mm2 il HedH AidRs
eolRiel] yAR A 8. ) 2isl UMA Hi MefHldulsd dlYl 65
N/mm2 €1, dl AnLs12 (edldefl 2oSLE M [A[AoS20l]l WelRell Uy
2. (RU[Gosef] AYsd sileiHdl 80% &)
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