Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING - SEMESTER - | + EXAMINATION - SUMMER 2015

Subject Code:3352002 Date: 01- 05- 2015
Subject Name: Machine Design
Time: Total Marks: 70

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

RGN

Q1 Answer any seven out of ten. €Ml SlEURL Ulctoll wcllol WU
Define machine design

ULl ot § b olal cama A,

Write name of four properties of engineering materials

WerotaAIol U2l ofl AR WuUletl ottt vl

What is difference between ferrous and nonferrous metals?

% Ul ollot3U Ned A 9 dslad B?

Give difference between static and dynamic load

R3S o staaHls Als A 9 dslad 87?

A 10 KN load is applied axially on area of 250 mm?® find stress induced.
U0 mm? AZl2AL BUR 10 KN LS AL & Al Geetadl ) 20t
Write name of machine elements which are subjected to direct stress.
% Hlot U5l GUR SlARSE WA AL B AHoll oltH Ul
Write name of threads used in power transmission

ular ;lo%U-ﬂ%{ot HL AURLdl Aol oltH Al

Define lever. Is tongue lever?

dlar ofl catvan

If area increases for the given load what would be the effect on stress?
gl WAL ALS HIZ2 AZAL DAl A GUR Y AR AlA?
What is the function of key?

8l of 9 st &7
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Q.2 List the types of design and explain any one.

Ysl.? () Sloael oll UsRL AUl dal o A As yHestal

OR
(@)  Write various design methods and explain any one

) @y Slostset ulQ wRucdl dal o A As UHA
(b)  List out various factors affecting the design of machine elements
(o)  HAlot SlABet A AR 5l UR AN AL,
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OR
List out various mechanical properties of materials

He3lac ol M3ellset Wudletl ottt Al
List out various stresses and explain tensile stress
Qlau Raell A€l Al dUl 2RUSH U AHALA

OR
List various failure mode of machine elements

QlRw H2lad ¥8RIR ol YslA cvll.
Write design equations of knuckle joint
s B2 ol SlBEel YA AWl

OR
A knuckle joint supports 8 KN tensile loads. Safe shear stress is 68 MPa. Find
pin diameter (consider shear failure only). Is pin safe under 40 KN load?

ASH BT UR 8 KN S Al 8. A% 2R U 68 MPa 8. Ylot
staHleR Ul HIAt setA 2R FHR tletHl @8 ol 9 Ulet ¥0 KN
Als M2 ABS B?

Write design equations of Cotter joint for rod end and socket
5l2R A2 oll AMFe Aol AS Wos ol St YA cull

OR
Write design equations of rivet joint

Aazs We2oll Slosteset HIzall Qatt wHls00 vl
Write applications of preferred numbers
Q5§ olctell GUAN AW

OR
List out various types of springs

QAU EYoLetll ol Wl

10 mm thick plates are joined by double riveted double cover butt joint using
20 mm diameter rivets. Safe stress in tension, shear and crushing is 100 MPa,
80 MPa and 160 MPa respectively. Find pitch of the joint.

10 mm 215l WA2l 20 mm SstaReR alou de Al sucd RAs sud

$cR o2 YHIO A3AE B. A% 2R VU, 2olusd U Aal 520

UaisA 80 MPa, 100 MPa, 160 MPa A& o (3A2s %182 ol MU 20w

OR
A solid shaft subjected 10 KN-m torque. If for shaft safe shear stress is 86
MPa find shaft diameter.

As AALs wse GUR 10KN-m 25 AL B. %l ase H2 a2 B

86MPa &l l age ol stauHle: 0.

Find six standard shaft speeds, in which minimum speed is 240 RPM and
maximum speed is 740 RPM.

RUesS © age Als M. Bl WL Ui AWl 240 RPM Al cAyHi

dy 740 RPM .

OR
A punch of 30 mm has safe stress of 150 MPa. Find the thickness of plate if it
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Q.4
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Q.5

A U
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is punched. For plate ultimate shear stress is 450 MPa.
S 30 mm AR WA 2AH ¥ Boll AALHA A 150 MPa 8, %l

ad ¥l mm sl @Ml sl wisl asta? e i wElne AlaR
A 450 MPa.

What is lever and why it is used? Classify various levers used in industry.
AleR 9 B dal dal ¥ atuRalHl A B? dlar o cdllsal 5:A

OR
Explain factor of safety.

53lol 3R AHA
Explain stress concentration with sketch
LU Slo2lotg el YUl

OR
List out various machine elements subjected to bending.

% HIlol Uesl GUR AoSIol A B AHoll ollH UL

A helical compression spring with 42 mm inside diameter deflects by 40 mm
under 500 N load. Safe shear stress for spring wire is 300 MPa. Taking Spring
index 6 and Modulus of rigidity 0.82 x 10° find spring wire diameter and total
number of coils

40mm ol WERetl stale: aofl As alea RULe] 500N HEAH GUR

40 mm SlsARSel A B, RUdL ct2R HI2 UcHA 2R ¥4 300MPa
8. RUOL 638l 6 dal Hsyad s A2l 0.82x10° Ul RUDLEA

alaR staHler dal e slecell Ava 0.

A “C’ clamp of rectangular cross section is subjected to 40 KN vertical loads.
Distance between load and neutral axis of cross section is 140 mm. safe stress
for clamp is 100 MPa. Taking h=2b find cross section of clamp.

ArARU AUSBE alol As “H” sAUetl BSL GUR ¥0 KN oll dldsc
AlsS AL B. UsBE(l ot AsU el As AsAU cdRAe]
AR 140mm 8. SAIU HIE HEOH AAHA 2™ 100 MPa A8 Aol
WSOEAL HIU L. wSDEA GUE Aoll USloUE sl cHRll Rl

(h=2b)

A punch tool produces a triangular hole in a 16 mm thick plate. If allowable
crushing strength of punch is 240 MPa and the ultimate shearing strength of
plate is 340 MPa. Find the side of hole.

16 mm %S WARHI U gLl AHy AL Sl WscallHl 1 B.
UAe(l Adgand 500l B 2 40 MPa Aol W@ ol QB ¥ 340

MPa A& ol AR™U &ld of HIu 2.

A rocker has 100 ° angles between two arms. Length of arms is 110 mm and
190 mm. Load of 2 KN is applied to valve end. For pin take L/d = 1.2 Find pin
diameter. Allowable tensile stress = 70 MPa, Shear Stress = 40 MPa and
Bearing pressure 8 MPa.

A5 A5 WH ofl SISt 5 Botl A W cdAdell WEl 1002 B. U Rl

alal dRell BSL GUR HeH ol AllS 2KN A 8. ol ol clous
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(d)

(s)

UadsN 110mm 2l 190mm B. et MR L/d =1.2 A8 Ulatall
staHle? MUl AAUBHA U ,eolUSTAH =70MPa, 2R =40MPa,

AR YR 8MPa B

A bell crank lever lift 12 KN load. It has two arms of 750 mm and 500 mm
Length. Load is applied to smaller arm. For lever and fulcrum pin safe shear
stress and tensile stress are 60 MPa and 80 MPa respectively. Bearing
pressure for pin is 8 MPa. Find fulcrum pin dimensions only. Take L/d = 1.25.

UYL dotsaton Wi A B3 12 KN oll adlsd Als Gusal HI2 Ad3s
AlaRell Slasteet scllell ®. Aetl i ol dotss 750 mm &l 500
mm 8. dlaR da Yot H2lad 12 flaR dan 2ot Acldod
U WUisN 60MPa 2l 80 MPa 8. dal Ul GUR Adldud ARDL
R 8MPa B. slddsH Ulot olt Hiw 0. Ylot 12 L/d =1.25 A
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