Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING — SEMESTER ~ IV-EXAMINATION — WINTER 2015

Subject Code: 340203 Date: 07/12/2015
Subject Name: Basic Automobile Design
Time: 02:30 PM TO 5:00 PM Total Marks: 70

Instructions:
1. Attempt any five questions.
2. Make suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.
4. Each question carry equal marks (14 marks)

Q.1 (a) Whatis factor of safety? List various factor on which it depends. 07
(b) Define: Standardization and young modules. 07
Q.2 (a) Design a castiron 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? .

(b)  Answer following: 07

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?

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 * 10°
kg/cm?,

Q.3 (a) Explain the forces acting on connection rod and whipping action of 07

connecting rod.

(b)  Find cross-section of connecting rod having following data: 07
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

OR

Q.3 (& Answer Following. 07

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

(b) List the materials and manufacturing process for crank shaft and explain 07
bearing pressure and stress on crankshaft.
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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?.

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?2.Bending stress: 650kg/cm?.Principal
stress in the shaft pressure: 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.
Explain and derive formula to find out torque transmitted by a clutch with
uniform pressure condition and uniform wear condition.

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

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
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?
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