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FOREWORD

The Indian National Academy of Engineering (INAE) launched a Distinguished Visiting
Professorship (DVP) Scheme jointly with AICTE in 1999. The Scheme envisages promotion of
industry-institute interaction by facilitating the dissemination of knowledge through the expertise
of experienced and knowledgeable persons from industry to integrate their rich industrial experience
with technical education. The Scheme has received very enthusiastic response from industry and
engineering research institutions over the years. It has helped in strengthening the symbiotic
relationship between industry and academic institutions and has built bridges between the industry
experts and students and faculty of engineering colleges.

The first volume of “Current Trends in Engineering Practice” a compilation of papers based on
the lectures delivered by industry experts in engineering colleges under the AICTE-INAE
Distinguished Visiting Professorship scheme was brought out in the year 2006. This highlighted
the expertise of the visiting professors and was well received by persons from academia and industry.

The second volume of this series is being brought out. Needless to say this has been possible
due to the efforts made by the industry experts who have devoted their valuable time in delivering
lectures, guiding student projects, participating in revision of curricula and keeping the academia
abreast of the state-of-the-art industrial practices and techniques. It is hoped that this book will be
well received in the academic and industrial realms.

Baldev Raj
Vice-President, INAE

Chairman, Steering Committee on
AICTE-INAE Distinguished Visiting

Professorship Scheme





PREFACE

Under the AICTE-INAE Distinguished Visiting Professorship scheme, industry experts are
encouraged to give series of lectures at an educational institution in their proximity for a specific
time period. This scheme has become popular among industry experts as well as educational
institutions. Thirteen Industry Experts were selected during the year 2000; eighteen each during
the years 2001 and 2002; fourteen during the year 2003; ten during the year 2004; thirteen during
the year 2005; fourteen during the year 2006; fifteen during the year 2007; eleven during the year
2008 and eighteen during the year 2009, by a high level selection committee of experts from
Academia, Industry and representatives from All India Council for Technical Education (AICTE)
and Confederation of Indian Industry (CII).

The scheme has been a great success and has been running effectively during the last ten years.
During their visits, the visiting professors besides delivering lectures on the state-of-art industrial
practices and sharing their industrial experience with the faculty/ students of the affiliated engineering
institutions are also assisting in updating the curriculum. They also have made significant
contributions in guiding and evaluating UG and PG projects, and formulating certain useful
collaboration projects between the concerned industry and institution. This scheme no doubt helps
in bridging the gap between Industry and Academia and serves as a model for beneficial industry-
institute interaction.

The first volume of “Current Trends in Engineering Practice” which was brought out in the year
2006 was based on lectures delivered by the industry experts and dealt with certain engineering
practices adopted in various projects in different engineering disciplines and specializations. We
are happy that the second volume of this series is being brought out.

I wish to express my sincere thanks to all the industry experts who have devoted their precious
time in contributing to this book. I also grateful to all the Distinguished Visiting Professors and
Heads of Departments & Programme Coordinators of the concerned engineering institutions who
have made this scheme an astounding success.

Sneh Anand
Project Coordinator

AICTE-INAE Distinguished
Visiting Professorship Scheme





The first volume of  “Current Trends in Engineering Practice” a compilation of papers based on the
lectures delivered by industry experts in engineering colleges under the AICTE-INAE Distinguished
Visiting Professorship scheme was brought out in the year 2006.

I am happy to note that the second volume of this compilation is being brought out. I am sure
that this volume will be well received by the engineering institutions and industry and that the
efforts will continue to promote industry-institute interaction.

P. S. Goel
President, INAE

FROM THE PRESIDENT’S DESK
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THE MORE THE RISK FOR THE CONTRACTOR,

THE HIGHER THE CONTRACT PRICE

CONTRACTORS SHARE / RISK

EMPLOYER’S SHARE / RISK

CONTRACT PRICE
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a. Unprocessed spray picture b. Edge-detected photograph
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a) time 't 'o b) time 't '+ 5 mso
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1. 400kV Platform

2. Enclosure

3. Thyristor Valve

4. TCR

5. Insulated Column for water pipes

6. Insulated column for FO cables

7. Expansion Tank

8. Heat Exchanger

9. Auxiliary Building
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SEM OF NANO-PIEZO-COMPOSTE SAMPLE
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VME Bus Based Motorola 68020 CPU card with EDAC
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BLOCK DIAGRAM OF ANALOG INPUT CARD
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Safety Analysis of System
Architectural Design

Safety analysis of Software
Requirements specification

Safety Analysis of Software
Design and Implementation

Safety Analysis of Hardware
Requirements Specification

Safety Analysis of Hardware
Design and Implementation

Safety Testing

Safety Audit Report
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Base Station

Sensor Nodes

Sensor: The device

Observer: The end user/computer

Phenomenon: The entity of interest to the observer
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Transceiver

Sensor

Battery

Embedded

Processor

Sensor

Battery

Memory

1Kbps - 1Mbps

3m-300m

Lossy Transmission

8 bit, 10 MHz

Slow Computation

Limited Lifetime

Requires

Supervision

Multiple sensors

128Kb-1Mb

Limited Storage

Sensor + Actuator + ADC + Microprocessor + Powering Unit
+ Communication Unit (RF Transceiver) + GPS
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Sensors report to the base
monitoring station

ST

Pollutants monitored by sensors in
the river
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410 Current Trends in Engineering Practice

proof strength’s E/r or G/r ratios where r is the density and E&G are tensile and shear moduli
respectively. Figure 1 is a plot of specific proof strength versus temperature for a number of
common and potential aircraft materials. Figure 2 is a similar plot for specific modulus versus
temperature. Aluminum alloys lie at the lower left hand side. Concorde operates at a surface
temperature of about 130°C and this is just about the limit of aluminum alloys.

Titanium offers a potential airframe materials upto 500°C and for aeroengine compressor blades/
discs and other components. The refractory metals, ceramics and metallo-ceramic composites have
potential for high temperature aeroengine components beyond the capacity of super alloys. While

FIG. 1 RELATIONSHIPS BETWEEN SPECIFIC PROOF STRENGTH AND
OPERATING TEMPERATURES FOR AIRCRAFT MATERIALS
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No. Nomenclature Materials

1. Fuselage Steel Tubular Structure

2. Tail Boom

3. Main Rotor

Metal & Composite Combination

4. Tail Rotor

5. Main Skid Welded Low Alloy Steel

6. Canopy/Wind Screen Transparent Plastic

7. Floor Board Honey comb Sandwich Construction
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No. Nomenclature Materials

1. Fuselage

2. Tail Boom

3. Main Rotor Blade

4. Tail Rotor Blade

5. Vertical Stabiliser

6. Horizontal Stabiliser

7. Main Skid*

8. Tail Skid

9. Canopy/Wind Screen Transparent Plastic

10.Air Intake Aluminium alloy structure

* In some Helicopters Main Skid is replaced by conventional Landing Gear as in Light

Aircraft

Al alloy Sheet & Stringer construction,

riveted/bonded or honeycomb sandwich

with CFRP/GFRP/Kevlar/hybrid composite

Metal & Composite Combination

Welded Low Alloy Steel tube
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No. Nomenclature Materials

1. Erosion Protection Stainless steel

2. Blade Metal & composite combination

3. Cuff/Collar Steel Ti alloy forging or CFRP/GFRP structure

4. Spar

a. Core of Spar

b. Torsion Wrap

c. Channel

5. Aerofoil Skin

6. Aerofoil Core

Unidirectional

CFRP/GFRP

structure

CFRP/GFRP

or Hybrid

Al. alloy sheet or GFRP/CFRP

foam core/honeycomb core

CFRP/GFRP

structure

Al-extrusion

or taper milled

Al-extrusion
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• Get management commitment
Set overall assessment program goals
Organize assessment program task force

•
•

•
•
•
•
•
•

Collect process and facility data
Prioritize and select assessment targets
Select people for assessment teams
Review data and inspect site
Generate options
Screen and select options for further study

•
•
•

Technical evaluation
Economic evaluation
Select options for implementations

•
•
•
•

Justify projects and obtain funding
Install facilities (equipment, piping, instruments, etc)
Implement procedures for operation and maintenance
Evaluate performance

Planning and organization

Assessment phase

Feasibility analysis phase

Implementation phase
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Source inventory

[Where are wastes generated?]

Cause evaluation

[Why are wastes generated?]

Option generation

[How can wastes be eliminated/
minimized?]
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• Make CP team
List process steps (unit operations)
Identify and select wasteful process steps (audit focus)

•
•

•
•
•
•
•

Prepare process flow chart
Make material and energy balance
Assign costs to waste streams
Review of process to identify waste
causes

•
•

Develop CP opportunities
Select workable opportunities

•
•
•
•

Assess technical feasibility
Assess financial viability
Evaluate environmental aspects
Select solutions for implementation

•
•
•

Prepare for implementation
Implement CP solutions
Monitor and evaluate results

•
•
•

Sustain CP solutions
Go back to step 1 to identify and select wasteful process steps
Continue loop

Getting started

Analyzing process steps

Generating CP opportunities

Selecting CP solutions

Implementing CP solutions

Sustaining CP
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Implement the change
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Cost

Cost reduction

thru Kaizen

activities

Value addition Thru

Elimination of waste like

Muda – Waste

Mura – Inconsistency

Muri - Strain

Eliminate losses
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lowest cost

Delivery
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Time,
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Packing
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documentation

Only required

quantity to be

supplied and
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When need
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Performance

Bench MarkingAssurance thru

periodic

monitoring

Process assurance

thru Statistical

Process

Control

Assurance thru

ON-Line & Off-

Line Testing

Service

Assembly thru

service, thru field

Just not to

satisfy their

inward

inspection

Through out the

life time of the

product
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IP Rings Ltd, MM Nagar STATION : 1

SL Circle Leader:Sudhir Rao Machine :Double Slide Press Cost centre : Month :

No ITEM FREQ. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

Cleaning

1 Die block area Daily O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O

2 Cutting position area Daily O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O

3 Cutting burr collection tray * O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O

4 Overall body Daily O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O

5 Oil collection guide Daily O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O

6 Back side of vent punch Daily O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O

TENTATIVE Autonomous Maintenance Checklist

Jun-06

IP Rings Ltd, MM Nagar STATION : 1

Circle Leader : Sudir B Rao Cost Centre : DATE MADE : 01.02.03

Sl ILLUSTRATION ACTION ITEM REQUIRED METHODS, TOOLS RESP FREQ TIME REVISION

No. CONDITION & MATERIALS REQD No & Date

1 /1.2.03

1 Cleaning Die block area Free from dust Machine"OFF" Operator Daily 1 min 2 /5.6.03

and oil use Dry cloth, inspection

brush pt no 8

added

3 /1.10.03

inspection

TENTATIVE AU TONOMOUS MAINTENANCE STANDARD

Machine : Double Slide Press
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IP Rings Ltd

MM Nagar
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Sl.no

Rs. In

lacs From To S
l.

N
O

1
.a

.1

1
.a

.2

3
.a

.1

3
.a

.2

4
.a

.1

4
.a

.2

1.a Increase productivity of rings / employee / month 5000 nos 6200 nos

2.a Increase Overall Equipment Efficiency (OEE) by 20%

3.a Reduce production lead time of new product gas

nitrided rings Top ring / oil ring

28days 20days

4.a Reduce rework of chrome rings 7000 ppm 1000ppm

MANAGEMENT FOR OBJECTIVES - YEAR 2004-2005

Be a socially responsible organisation

Focus on Customer Satisfaction

Practise Total Employee Involvement

Improve the brand image

Generate additional capacity by 20%

Increase multi skill allover

Reduce wastages allover
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COMPANY NAME: M/s IP Rings Ltd MANAGING POINTS & CHECKING POINTS

DEPT/SECTION NAME DESIGNATION 21.5.2004

ISSUE-04

R. SRIRAM MANAGER - PRODUCTION

ACCOUNTABILITY MANAGING POINTS TARGET (UM) VCs REF: FREQ. CHECKING POINT TARGET (UM) VCs REF: RESP.FOR C.P FREQ

A1 DELIVERY M1 Production C1 Production plan Plan Vs Actual Table Shift In-Charge Daily

Plan adherence Adherence

Keystone Cell

Keystone Cell Bar graph/ Gn Cell

Gn Cell 90 % Trend Weekly Oil Cell

Oil Cell & No. of rings Graph Nifflex Cell

Nifflex Cell Vc & 2nd ring Cell

Vc & 2nd ring cell Winding cell

Plasma cell

Cr. Plating

M2 OEE of bottleneck Above 70% Trend Weekly C2 Breakdowns due to Zero Trend graph Dy. Mgr.-Prod. Weekly

machines graph poor JH

c3 Machinewise

Downtime due to

Startup Std. Vs Actual

Changeover Std. Vs Actual Table Dy. Mgr. Prod. Weekly

Operator absent Std. Vs Actual

in bottleneck m/cs

C4 No. of abnormality Pending tags<30 Trend graph Cell Enginner Weekly

tags pending
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Oil Ring
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Traverse Grinding

Mandrel

Plunge Grinding

Grinding process

TRAVERSE DIRECTION

WHEEL

INFEED

PLASMA LAYER

Traverse

grinding

PLASMA LAYER
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the right things, to the right place, at the right time, in the right quantity while minimizing
waste and being flexible and open to change.

• Lean manufacturing is a management philosophy that focuses on the reduction of wastes to
improve overall customer value in the following areas:

1) Transportation 2) Inventory 3) Motion 4) Waiting time 5) Over-production
6) Processing Itself 7) Defective Products

• Toyota defined seven categories of waste. In fact there are now nine ‘deadly wastes’:
1) Overproduction (making more than needed, or earlier than needed)
2) Transportation (moving products farther than is minimally required)
3) Waiting (products waiting at next production step/people waiting for work)
4) Inventory (Excess Inventory are Deadliest type of waste)
5) Motion (people moving more than minimally required)
6) Processing (processes that are not linked to upstream or downstream)
7) Defects (the effort involved in inspecting for and fixing defects)
8) Safety (unsafe work areas creates lost work hours and expenses)
9) Information (too much of data or too many than required)

• Therefore, the lean manufacturing demands:
1) Small lot production just adequate to meet the customer demands
2) Less setup time in between batches
3) Perfectly maintaining machine performance
4) Use of pull production system for speedy delivery
5) Use of group technology for high volume production,
6) Focusing on improvements which reduces time, money, materials etc
7) Using the state of art technology, as feasible & appropriate,
8) Using or improving the process / product layout production
9) Built-in flexibility, variety and high quality of goods into the market

10)  Production systems, which caters to the varying demands etc.
• KEY PRINCIPLES INCLUDE:

• Pull processing – products are pulled from the consumer end (demand)
• Perfect first-time quality – quest for zero defects
• Waste minimization – elimination of activities that do not add value
• Continuous improvement – reducing costs, improve quality, productivity etc
• Flexibility – producing different mixes or greater diversity of products quickly,
• Building and maintaining a long term relationship with suppliers through

collaborative risk sharing, cost sharing and information sharing
• Lean implementation program is inculcated by many manufacturing units after the same is

approved by the senior management and set of objectives of the company is firmed up after
a thorough brainstorming process. Lean Implementation team normally consisting of 5 to 7
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Structured Text (ST)

VAR CONSTANT X: REAL := 53.8;

Z : REAL; END_VAR

VAR aFB, bFB: FB_type; END_VAR

(* Body *)

bFB(A:=1, B:=5.3);

Z := X - INT_TO_REAL (bFB.OUT1);

IF Z>57.0 THEN aFB(A:=0, B:=3.9);

ELSE aFB(A:=1, B:=7.5);

END_IF

Functional Block Diagram (FBD)
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Ladder Logic (LLD)
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Reaction
mechanism

Components of

Mechanism

Related Construction

activities

• Selection of Ingredients
• Mix proportioning

• Production of concrete mix
• Formwork
• okacement

• Initial Curing
• Final Curing

Curing

Physical
process

Mechanism of
HPC
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