Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING — SEMESTER- 3(NEW) EXAMINATION ~SUMMER-2020

Subject Code: 3330206 Date: 29-10-2020
Subject Name: Automobile Component Design
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. caHizl sIHUBRL Uld<l oxalol 24141,
1.  Define torque and couple.
1. 25 Wl sUd o] caul w ).
2. Write material generally used for making gears and crankshaft of a car.
2. 5Rell 5o521152 val AR tietlddl Hie Ul A 53 H2RuE Ul

87

What do you understand by standardization?
RUSSIHMLUA 2] 9j?

Explain the term fit with respect to M/c design.

U2(lel Slleselsil AeeHl sl UHmdl

What is factor of safety?

5522 w15 As2| Wed g2

Explain the term stress concentration.

222 Slofellet UM,

Why aluminum alloy is preferred over cast iron to make engine piston of
vehicle?

9. dlssiell Wetell (Ueel viellddl Sle WIUst S Ny (tuH A1

QUL HIR Uit 5UY B?
8.  Which valve is made bigger in IC-engine, suction or exhaust? Why?

. U1, Ul W)ioll UsAUel Wl WS\ 3 Hiell KL dled Hlel Weildly?

QAL HI?

9.  Write down materials generally used for making suction and exhaust valve of
IC-engine?

¢ W1, AL URelell AsAel el WAl dled U2 AMIA Id 5y

n2llud Uiy 8?
10. Define struts and columns.

10. 2 U sldyei] cylul Ul

Q.2 (@  Write down function of piston ring and piston pin.

NN s X AW W

e, 2 (1) [(UReel 301 W [Ueel ot of s1 udl.
OR
(@  Why more numbers of narrow rings are preferred over lesser number of

wider rings?
() R AuA i Aisoil 1), A1) Aua i ueloll a0 ol 4wl A
UL UL Ut SUU 87
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Why connecting rod for high speed engine is made of I-section?
s1e 1LS w1y, ¥l Aetell 5a52191 S w18-AsRUAelotl 2UL HIS
WetldaliHi 1d 872

OR
Write down material and manufacturing process used to make connecting
rod.
5952191 1S Wstlddl HIS duldl HIlTug 3 Haydsulal ulAd qul.
Design the cast iron piston for a single acting four stroke engine for the
following data.
Cylinder bore =100 mm; Stroke = 125 mm;
Maximum gas pressure = 5 N/mm?; Mechanical efficiency = 80%
Indicated mean effective pressure = 0.75 N/mm?; Speed = 1200 R.P.M.
Fuel consumption = 0.15kg per brake power hour; Higher calorific value of
fuel = 42x10% KJ/kg; Find Piston head, Piston rings and Piston barrel
dimensions.
Any other data required for the design may be assumed.
Aloue AlEIsR 512 2218 wetell [Ureel o «{1A WAl S2l UH1L
SlosLeset 2.
A5 tl2= 100 mm; 215 = 125mm; H&dH A} URR = 5 N/mm?2;
§o5152S Hlel ©552ld VIR = 0.75 N/mm2; Hl3ellsa 21§11 =
80%; §3y:d dULl = 0.15kg Uld Bs UldR 561s ; ]S = 1200 R.P.M.
SR 3A118ls Ay wls sYue = 42x103 KI/kg; (Uel &S, [Urat 312,
[Ueel GlReell Uy QD). 23] 521wl 6.

OR
Write down design criteria of IC-engine piston.
18, UL el (Uestoll [SHLEel sleslaul eull.

List the materials and manufacturing process for crank shaft.

305 L2 HI2GcUlest UslAL A H[2T]d Hledl ULE] w1,
OR
Explain bearing pressure and stresses on crankshaft.
305 Q1152 BUR @ldldl w1 HARA R VAR (AN qH2d).
Write down design consideration for a valve of IC-engine.
w1E. Al X )sisil dledef] (SHLOeH el Adtlell Mgl Q).
OR
Write down design consideration for crank shaft.
305 215201l [SHLOeH el Adtlell Mgl QU
Find the dimension of I-section of connecting rod from following data.
Engine speed: 1800 rpm, Length of connecting rod: 410 mm, Stroke: 200
mm Cylinder bore: 110 mm Factor of safety: 6 Max.
Explosion pressure: 4.2 N/mm? a = 1/6800 , Crushing stress : 340 N/mm?
Take 4t*t*5t section
w06 HL(Scl uefl 5152101 ASeli 1-A5RUe ell HIY LAl
We%et ofl SU:1800 rpm, $a152191 ASedl Godle): 410 mm,
215 : 200 mm, HlEles ollR: 110 mm, ¥522 ¥{1s A5l 6,
Hedd AU W18 4.2 N/mm?, a = 1/6800 ${[2l A : 340 N/mm?
4t*t*5t A5 4l
OR

Explain design procedure for connecting rod.

5152191 A1Se1] (St U125 YHesidl.
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Write down short note on friction lining material used in clutch.

SAUU| QUL §l52lel dleeildl HELRUE UR ¢selld qudl.
OR

Write down basic requirements of a clutch.

SEY Hl2ell M1 2L LAL Ll

Explain turning moment diagram for an 1C-engine

w18, A, Aetell 2[00 HlNe SIA1AM -],
OR
Explain fluctuation of speed and fluctuation of energy.

sASYV 2ol LS WS WA sV 2§ Weto] UHo1A).

The scales for the turning moment diagram for an engine are as Follow.
Turning moment: Imm= 60 N-m and Crank angle: 1mm=4°. The areas
below and above mean torque line are -35, +410, -285, +325, -335, +260, -
365, +285, -260 mm? . The engine speed is 1200 RPM. And the fluctuation
of speed is 1.5% of the mean speed. Find the Mass and cross section of the
flywheel rim having 800 mm mean diameter. The rim is rectangular with the
width 2 times the thickness. Take density as 7200 kg/m?®.

WeRelstl (o1 HlNe SIUIAM HI2ell 36 {1 Yoy B,

2(o12L H1H2 1mm=60 N.M el 305 Wedle 1mm = 40, YUY 215 dloe
o{1A WA GU ARYUL -35, +410, -285, +325, -335, +260, -365, +285, -
260 mm? 8. WsW)etei] dA(d 1200 RPM ,RU1Ss{] dotle 4321 1Sell
LU% 8. %) RHst] cUld 800mm €1 dl [RHs] doyel vl 115D est]

A RYUL ). Rl uslae dsil asigel 2 AR 8. sidl 7200 kg/m3
4\,

Find diameter of a propeller shaft if it has to transmit maximum
torque of 950 N.m, and safe shear stress for shaft material is
65N/mm?. Consider solid shaft.

/L WIUAR U152 HedH 215 950 N.m 2ledtHle s2dlletl Sl A deil
H21RUE o) Y Md 21U 24 65N/mm?2 €U dl dell culy 2l

2UL&24 AL[ES Ul

A gearbox is having following gear ratios.

First gear ratio= 2.6:1, second gear ratio=1.8:1, top gear ratio=1:1
Differential ratio=3.5:1. If crank shaft speed is 2500 RPM, and wheel

diameter is 60cm. then find vehicle speed in Km/hr for each engagement of
gear.

W5 A0 521 Hi 1A=t oflu2 32(1) Y1 8.

vy 2 3201l = 2.6:1, oile) ofluR 320 = 1.8:1, 21U A2
2QdlA1=1:1, slseflud 9{1)-= 3.5:1, %) Fe52UL82-1l %SU 2500 RPM
wa [Csdeil cUlY 60cm. SlA dl %) €35 dMAet] H\SILL HI cll&eledl

$SU Km/hr Hi 2018,
Define following with respect to gear.
1. Addendum 2. Pitch circle 3. Module

ANURetl UeelHi o1 Aef] caurul ),

1 W3esH R Yl U5 3. Hlsyd
What is dead axle and live axle? Write design formula to find out section of
dead axle.

35S W56 Wal dleyd 5206 2d Q[? 35 AU sG] A 1SDE QUlticlle] Yot
quil.
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