Seat No.: Enrolment No.

Subject Code: 340203

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING - SEMESTER-IV « EXAMINATION - WINTER - 2016

Subject Name: Basic Automobile Design

Time: 02:30 PM TO 05:00 PM

Instructions:

Q.1

Ud. 1

Q.2

YA R

1. Attempt all questions.

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

4. Each question carry equal marks (14 marks)

() What is factor of safety? List various factor on which it depends.

AU FseR Al AL Wed g 2 Aoll UR WUR 5l URGLAN Ul
(b) Define: Standardization and young modules.

ol ARl $A: YHIBG AL Wal 2oL HISYHRL.

(@) Design a cast iron piston for given data:

Bore diameter: 30 cm, Maximum explosion pressure: 60kg/cm? Permissible
stress: 450 kg/cm? for piston , Permissible stress : 1100 kg/cm? for piston
rings , Radial wall pressure : 0.4 kg/cm? , Permissible bearing pressure for pin
: 200 kg/cm? , Permissible bending pressure in pin : 650 kg /cm? .

AW ol Aol WA A R 512 WAt MReetl (3Bt 5.
s cllRell callt : 30 cm
Ayl dY £l : SO kglem?
wWRHlAlold R = ¥U0 kglem? (Mreot Hi2) , WRHllue R =
1900 kg/cm? (QReet 3ot HR) |, lAA A YR = 0.¥ kg/cm?
A2t ot 12 uHlletd Adlol YR = 200 kg/cm?
Qreat ot 12 alSlol YR = SUO kglcm?
(b)  Answer following:
1) Why gap is provided between ring two ends?

2) For what purpose ribs are provided on piston?
3) How the piston barrel thickness is determined?

ol oflActl Yol scllol .
Q. Ilolotl BSL cAA w2yl Al HIS UAHL 1A B ?
2. Yleol ofl o€ ot Al HIZ JUCUHL A & ?

3. Ylkeol ARl sl s853lA i 8. ?

OR
(b) Find the diameter of connecting rod, if length of connecting rod for slow
speed diesel engine is 300 cm, cylinder diameter 130 cm and stroke 150 cm.
Maximum gas pressure 55 kg/cm? Factor of safety - 20 ,E — 2.1 * 106
kg/cma2.

1/4

Date: 24-11-2016

Total Marks: 70

07

07

09
09

07

07

09

09

07



Q.3

U4, 3

Q.3

U4 3

Q.4

U ¥

(@)

(b)

(@)

Il ol el Bt AlRat ol saAsdlol Asell cellss 300 cm
A clls? cllRell Ul 130 cm A RS AWLS LU0 cm aAyHicy ]
EGIRL UU kg/em2 Sl 5as2loL As ol caul L. 3522 g Asl
20,E=2.1x10-6 kg/cm?

Explain the forces acting on connection rod and whipping action of
connecting rod.

sAS0L AS GUR ALILAl WO WA sASELOL Ase{l cdlUloL A s9let

aelal.

Find cross-section of connecting rod having following data:
Maximum pressure: 4.5 N/mm?
Piston diameter: 70 mm
Length of the stroke: 80 mm
Effective length of the connecting rod: 140 mm
Crushing Stress fc: 100 N/mm?
Ranking constant: 1/6000
Factor of safety: 5

ol Aol HURA UR &l sas2loL Asa USDE AL HEAM EGURL = ¥.U
N/mm?
Qeall A = 90 mm

25 ofl dolle = comm sasEloL AS ofl WAUR 518 Gty = L¥Omm,
s3llol A = 100 N/mm?

3FoL WAN{dL = 1/6000

3522 Allg A = U

OR
Answer Following.
1) Why | — section is preferred for connecting rod?
2) What do you mean by heat dam? Where it is provided? Why?

o{lAell Yllotll cllel 1.
9. $5aASEI0L AS WY — AsAol Hi AL HIZ olollclld B? 2. dle 31 (A
AR 9 1Rl ©12 A sl AWAUHL AU B? AL 12 ?

List the materials and manufacturing process for crank shaft and explain
bearing pressure and stress on crankshaft.

$o5 g2 U2 ol HAlIlAA dal AoydsAIoL YA SRUA el Fos
AS2 URell Aol YUR ua (Al RU cllal.

Design an overhung crank pin for an engine having following particulars:
Cylinder bore = 70 cm, Stroke = 85 cm, Pmax = 60 kg/cm?, Engine Speed =
900 rpm. Permissible bending stress for pin: 150 kg/cm?, Permissible bearing
stress for pin: 900 kg/cm?.

WA HIRA uRell As AR ol FsUlot ol BALeset 5. Alcllos?
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Q.4

U ¥

Q.5

Ui v

(b)

(a)

(b)

(@)

ol = vocm

s = cUcm HedH
AsRAA L £6URL = SO kg/em?
ARt ofl alcdl = cOORPM
Ulot 12 HedH olslH A
Ulot 12 HedH Ao U

Q4O kg/cm2
¢00 kg/cm?

A force of 11000 kg acts tangentially on the crank pin of an overhung crank.
The axial thickness between the center of crankshaft journal and the crank pin
is 40 cm and crank is 55 cm long. Determine diameter and length of crank pin
journal. Safe bearing pressure: 50 kg/cm?.Bending stress: 650kg/cm?.Principal
stress in the shaft pressure: 650 kg/cm?.

As R Fal 55 ol GUR 1900 kg B2d FAauct W Al B,
$52Ug2all AoRA el 55 ot ol HEAGIEA AR of BldR ¥ocm B,
U Aolle Uuem 8lal Al 35 Aot okl caly dal dotle L.
A5 GlRoL ewlll = 50 kg/cm?

ol(SoL gollal = 650 kg/cm?

aseall (YAlud A = 650 kglcm?

OR
A single plate clutch both side of disc effective used to transmit 20 HP at 1400
rpm. The axial pressure is limited to 0.9 kg/cm? if external diameter of
friction lining is 1.6 times of internal diameter then find out required
dimension of friction lining axial force by spring is assume uniforms wear co-
efficient of spring may be taken as 0.3.

As Rl wW@e seA [ R ol AUUR/S1RS B, Aoll &HAl 1¥00 rpm
GUR 20 HP WaRe(l ®, Al YUR 0.¢ kg/em? B, 4l (3521
AL LR oll M VERell UM $cll 1.5 RN dtllR sl
(3590t clsllotell HIU ua A(Aadoin . W2 udels 0.3 B,
Y[ASL (AR 5(32tet iRl

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

YASH (AR 5320t U YRS YUR (320t HIZ sAU gIRL UAR
Ul UAR Hidd] Yo ANl A AH1Al.

Design a C.1 flywheel to store 85000 kg.m of energy at 300 rpm the radius of
gyration is 180 cm .Calculate the weight and cross section of the rim, if

density for C.1is 7.25 * 10" kg/cm?® and 90% of the energy is absorbed by
rim.

1000 kg. M 25(Q, 300 rpm GUR AUBd $cll 512 vl2lel il
sclAlBA ofl Slaeet 5. ASAU Vs dUARAt 1¢0 cm BD. (RH sl
ool Ul WUSVE ofl (3Bt 5. sk LAl LUolcdl V.2UXQ07
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Q.5

A v

(b)

(a)

(b)

kgicm® 8lal vl co% asld RHHL L B.

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

SAlAURA] sesRYA A Blg ot setsyAN et W RUS wal 2oL

e stauoy (A quesdl.

OR
Define following terms with respect to gear terminology:
1) Addendum  2) Module  3) Tooth flank
4) Face width 5) Profile 6) Clearance
7) Pitch circle diameter

AR 2ol ol g L (Aot ofl cautvaul 2L 1. ASSH 2.
HsYA 3. 29 3As ¥. 3 lsu U Wssd 5. sclluy 9. Ul usd
staule?

In a gear box clutch shaft pinion has 18 teeth and low main shaft gear has 40
teeth. The pinion which geared with them have 44 and 22 teeth respectively.

The rear axle is 5:1 and overall diameter of rear tyre is 915 mm. If the engine
running at 3000 rpm, what is the speed of vehicle in low gear?

As olaRollsU i scuause Ulollauot ol 1¢ Elcl ol Ael Sl
olaRell ¥0 Elcll B AU Bscll A wWs2atl At ¥¥ WA 2 Elcll
UaisN B WON oll AsUA {2 U: Aol WAl 2lARCA Ul ¢aU
Bl B %) Aot 3000 MR MLAH GUR $? Al cllgel ofl A oflaR i
alld 2l

*khkkkkkhkkikkkk

4/4

09

07

07

09

09



