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GUJARAT TECHNOLOGICAL UNIVERSITY

DIPLOMA ENGINEERING - SEMESTER —4(OLD) EXAMINATION - WINTER - 2021

Subject Code: 340203 Date : 30-12-2021
Subject Name:Basic Automobile 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 non-programmable scientific calculator is permitted.
6. English version is authentic.
Q.1 (@ What is factor of safety? List various factor on which it depends. 07
URA 4 B 5522 215 Uszl 212d 92 ddl uz 21U s3dL uReoil syeudl, 07
(b) Define: Standardization and young modules. 09
oL ARl 52U UHLELRYAAL Dhel %01 HIZAHA, 09
Q.2 (@) Design a cast iron piston for given data: 07

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? .

usd, 2 ARl HEL A 2UEI1R 5122 2100 (W24, (32154 530, 07
dlelez olizddl 4. 30 cm
QUL A £6L0L: <0 kg/em?
yHladlowd 224 = wuo kglem? ((Wzzq |iz) , udlzilod 224 = 1400 kglem?
(Mz2q 2o H12) |, 2éad did Wuz = 0. kg/em?
[M224 ld 112 yzHldlog oidlol Uuz = 200 kg/em?
(U224 ld Hi2 6idloL Uuz = <uo kg/em?

(b)  Answer following: 09
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 <{l2ledl Urelel oxALod DALl X}
4., lolell €951 422 65941 2L HIZ AALUAIML 2414 59 ?
2. lz2 <l vieez Lot 2L HIZ SUUAHL 204 69 2
3. Ulz2 odededl Mgl sSOLd i e, ?

OR

(b) Find the diameter of connecting rod, if length of connecting rod for slow 07
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/cm2.
of el oot Aladl [Soa viloye AL 55210y gl dots) 300 em |, wldls2 olizel

S4IA, 130 CM viel 2215 GollS TUO om AHHIAY, A 2010l U kg/em2 Al
5152191 218 <Al A1 ML 5522 25 U5l 20,E=2.1x10-6 kg/cm?
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Explain the forces acting on connection rod and whipping action of
connecting rod.
5152101 218 GU @lRlAL 610l 24 552101 gl clulol 2A594 qriial.
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

-

<fl2efl Hileel uz 2l sas2lol el 2118692 QAL HSAH el = .U N/mm?
(U224l 244 = 90 mm

2215 <l dotls) = comm sas2[a1 218 <l vz 5125 dous = 1yomm, seilol 2y =
100 N/mm?

59 mumia = 1/6000

5522 %5 dgzl =

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

<12l Uil sxAL0L 2L,
1. 5152101 28 VAU — A5 HL UL HIZ ohelldn 697 2, 12 34 (A2 dH. 9 2BLL 912 d
SALAUHAHE U 97 ALHIZ 2

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

S5 2152 HI2 <AL HZIZAE A2 Hetg 52200 WA o7 BlLAL dAL S5 2152 URAL 6120 UuR
2 (4[5 224 aplial,

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?.

204 HI[ ] uzedl wis viiar G g5l <l (22164 521, ledls2 o1l = @ocm
22l5 = ZUCM HEdH

ViAot £0UBL = £ 0 kg/cm?

i[sy< <l adl = vooRPM

Yl HIZ HedH 6lEH 224 = 1uo kg/em?2

Ul HI2 HedH oiZloL 224 = oo kg/em?

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?.

25 20192 G 55 [U4 BU 1100 kg oy2g, 2or2il1d 501 |13l 69, 552152 S¥<13E, d2ll
55 [Uet Al HoA[0lE2A1 422, o 2id2 woem &9, 2A ol uuem «ix dl 55 (U
6% A2l LA, AL Aot LA,
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A3 6i[221 20118l = 50 kglem?
oi3aL 20118l = 650 kg/cm?
szl Mailud w24 = 650 kg/cm?

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.

v (o va2 542 [ oleed ollsy p1AR5125 99, dell @HdL 100 rpm Guz 20 HP
w1z €9, 2Alaa Uu2 0. kglem? €9, ol (59 Al oLl oLIR <L A1 gl
41, 521 1.% AR AHIR 1A Al [E52 A (Aol HIY vt 200 gkl w2
AR5 0.3 69, 44519 (A2 5[aq “IRl.

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

44510, (4212 530 24 A58 UAR 5[324 HIZ 562 LA URIR LAl ULAR Hiz, Yo
HAAL A, UHAA,

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.

cuooo kg. M asld, 300 rpm Guz HAUlEA 5241 512:2 2041 L sa1A(csd «{l
oAt 520 234U BlL5 AAUA 120 cm 9, [RH <Al Aoyl 21 21ge9e < (2154
52 5122 DA BeAdL 9.2 Ux 3073 Kg/em? G4 i 0% As[A [HHL 2 69,

Explain the fluctuation of energy, fluctuation of speed and turning moment
diagram of the flywheel.
sAl[Csd e 5A52ABAUA Dlls DA, 585241 U5 [RUg 2 2[AaL HIHZ slra
(AN Al
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

9|42 2(AAldio | uia HL 12l ] vl vl . 2184 2. il 3. 24545 7.
5% dlg u Us1od <. sl 9. il usd Ml

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?

25 94204154 Hi 5652 Ul AL 4 ¢ 21l 2Ad {4 Ag2L {4zl wo £ldL &9
AHA 6713l 0 2152l oAl Wy 2Ael 22 ElAL DhASH E9 ULEIUL AL AsUE 2244l Uz
2 ULE9ULAAL 21424 AR AU (R3] €9 671 il6yel 3000 2 UL2AH BUR 52 dl Al
<{l a9l Hi aufd 2lis,
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