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DIPLOMA ENGINEERING - SEMESTER - IV « EXAMINATION - SUMMER- 2017

Subject Code: 340203

Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY

Subject Name: Basic Automobile Design

Time: 10:30 AM TO 01:00 PM

Instructions:

Attempt all questions.

Make suitable assumptions wherever necessary.
Figures to the right indicate full marks.

Each question carry equal marks (14 marks)
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Explain the design criteria of piston
Qreetoll (Sa88et slaRaul AL
What is factor of safety? List various factors on which it depends.
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Find piston head thickness, ring dimensions and pin dimensions for 4 stroke
Engine from following data.

Cylinder bore:120mm, Stroke:140mm, Max.gas pressure:6.2 N/mm2,
IMEP:0.84 N/mm2, Mech.Efficiency:85%, Fuel consumption:0.16 kg/BP/Hr,
HCV:41850 KJ/kg, Speed:2400 rpm, C=0.05, k=45.7 W/m/0C, Tc-Te=2400C,
Radial wall pressure: 3.56*10* N/m2, Allowable bending stress for Ring: 96
MPa, Bearing pressure at the small end: 26.5 N/mm2, Take I/d = 1.3.
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RAcs2 ollk: 120mm, RS: 140mm, HeH EGRQL6.2 N/mm2, IMEP:
0.84 N/mm2, M3[Asct &Hdl: 85%, oldll cuR/A: 0.16 kg/BP/HT,
HCV: 41850 KJ/kg, 25U:2400 AURUAM,C = 0.05, k = 45.7 W/m/OC, Tc-
Te=2400 C,2(3A A £GQL: 3.56%10% N/ m2, (391 HIZ AeSlol R U: 96

MPa, ollell 83 Q321 YUR=26.5 N/mm2, I/d = 1.3. AL

Explain Design Procedure of connecting rod and list various forces acting on
it.
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OR
Define following terms
(i) Inertia (ii) Torque (iii) Elastic limit (iv) Bearing stress (v) Bending stress
(vi) force (vii) Mass
ol Aot UE AU
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Find the dimension of I-section of connecting rod from following data.

Mass of reciprocating part: 4.1 kg, Engine speed: 2800 rpm, Length of
connecting Rod: 360 mm, Stroke: 180mm, Cylinder bore: 140 mm, Factor of
safety:5.6, Max. Explosion pressure: 3.6 MPa, a=1/7400, Crushing stress: 290
MPa, No. of bolts:2, Tensile stress on bolt: 56 MPa.

Take 4t*t*5t section.

o(lAell Hlecl HBA well salsEal AS all I-section ol HIU 2.
RAUBEoL alolle] ctosot: 4.1 kg, AeBsl BSU: 2800 RPM, sal5E0L AS
Aolles: 360 mm, 21s: 180mm, RAes? oll2: 140 {1, ¥522 ulg ALl
5.6, HetlH ™ £6UQL: 3.6 MPa, a = 1/7400, 5(oL }¥U: 290 MPa, tllc2

ofl duaul: 2, dlceoll 2USH RVU=56 MPa. AsUel 4tt*5t L,

List the material and manufacturing process for crank shaft and Explain
bearing pressure and stress on crank shaft.
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OR
Design an overhung crank pin for an engine having following particulars:
Cylinder bore = 70 cm, Stroke = 85 cm, P max = 60 kg/cm2, Engine Speed =
900 rpm.Permissible bending stress for pin: 150 kg/cm2, Permissible bearing
stress for pin: 900 kg/cm2.

ALBol HIZ2 (Aol WAA [QotAl Wl As MR 3oL 3o Qot ofl
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RAcs2 ok = 70 AL, s = 85 AL, P max = 60 kg/lcm2, WPt
»sU = 900 rpm. et W2 URMRUA Aoslol 3U: 150 kg/iem2, et 12

AR ARsL A: 900 kg/em2.
Explain design considering for making crankshaft.
305952 Olotlalall HIZ (3a38et (QRuReL UHM A

Explain the necessity of flywheel in multi cylinder IC engine.
HEEl RAe52 1C A[6eBot HL sctA(RAA 3R UM

Explain the fluctuation of energy, fluctuation of speed and turning moment
diagram of the flywheel.

scllalBddoll scsyRat wlg Wl scAsyA2at vllg Uls Aal 2o{lol

o2 StAUH (@A uxestal.

OR
Explain procedure to find out cross section of arm of flywheel in detail.

sAlA(RAa w1 o] 25D utclloll A [Qregdmt Al

Explain and derive formula to find out torque transmitted by a clutch with
uniform pressure condition and uniform wear condition.

YRS YR RAMA U YA (AR RAA MR sAU IR UAR Ucll

UlaR Hida] Yot RAcll aal AHestal.
List the types of clutch and explain any one.
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Determine the maximum, minimum and average pressure in a plate clutch
when the axial force is 4kN. The inside radius of the contact surface is 50 mm
and the outside radius is 100 mm. Assume uniform wear.

s Aeflact ool 4kN Sla R A5 W@A2 cloll SAU oll HSTH,
AYid Aol URAA ol AL Aus Auwl ol e AU 50 mm

Wal wslR ol B2l 100 mm B. YRS (A2 wR

OR
List out types of gear box and explain any one.

PlaRells oll UsiRAoll A€l ALl 1ol S8 As AHA.

The gear ratios for the car are 1st gear = 3.8:1, 2nd gear = 1.80:1 and top gear
=1:1, back axle ratio =5.65. Determine the speed of car in each gear if engine
RPM is 4400 and effective wheel diameter is 80 cm

As 52 H2ell PlaRell oJeldr yad Blar=3.8:1, ollxt Plar=1.80: 1
U AU OlaR=1:18. wonell uUllell 9JRltR=5.65 8.W(6Vet
WRUIAN 4400 SlaA Ul HUAWRS cgletall calt 80 A.Hl 8lat Al €3
PlaR | s1Rell 235U 2Kl
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