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INTRODUCTION

It is a great honour and a privilege
to be invited to deliver the Sir L. P.
Misra Memorial Lecture in this inter-
national gathering of fellow welding
technologists. In the past, distin-
guished welding experts had deliv-
ered this prestigious lecture which
has been dedicated to the memory
of Sir L. P. Misra, an eminent welding
engineer and a visionary of our
country. He was deeply interested in
the development of welding technol-
ogy He had realised the need for a
specialised professional society in
the area of welding for dissemination
of knowledge and furthering the
cause of national and international
brotherhood among the welding fra-
ternity. He was the Chairman of the
Indian branch of the Welding Insti-
tute, U. K. He had also sown the
seeds of to-day's Indian Institute of
Welding (IIW) with a membership of
over 3600. | pay my regards to this
great soul but for whose untiring
efforts and foresightedness, the W

would not have possibly seen the

of the day

We are on the verge of entering with
great hopes into the twenty-first
century, a new millennium. Welding
is a very versatile and almost an in-
dispensable method of fabrication
and repair of structures and compo-
nents. It is an interconnection tech-
nology known to the civilization since
time immemorial. Forge welding,
brazing and soldering found applica-
tions several thousands of years
ago for fabrication of swords, can-
nons, cross bows, ornaments, etc.
However, majority of material joining
processes is comparatively new and
developed during the present cen-
tury. During the last 3 to 4 decades,
the pace of developments in the
fields of science and technology has
been very fast. This has had its
effect on welding as well. MIG weld-
ing of forties and fifties reappeared
during the eighties as synergic
pulsed current MIG welding having
remarkable capabilities. During the
last decade, sensor-based welding
systems were commercialised.
Some newer processes such as fric-
tion stir or electros.lag strip welding,
for example, £re found to possess
great potentia,. In short, knowledge
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of the characteristics of the welding
processes and their interaction with
those of the material and the welded
structure are being fully exploited to
ensure high speed, defect-free weld,
utmost reliability user friendliness

and ease of repeatability.

Welding has grown to be a highly
interdisciplinary subject. Persons
with knowledge in engineering disci-
plines such as mechanical, electri-
cal, electronics and computer have
contributed in the development of
various processes and equipment,
whereas physicists, metallurgists,
chemists, chemical engineers have
helped in the development of weld-
ing consumables and in the under-
standing of the welding metallurgy

Selection of welding consumable,
welding process and process param-
eters can now be appropriately done
in many cases which was not pos-

sible a decade or two ago.

The latest trend in this area is: (a)
simulation of weld thermal history to
enable prediction of weldment prop-
erties, and (b) assessment of re-
sidual life of welded structures. How-
ever, exploitation of the vast capa-



bilities of the latest developments
calls for adequate training of the
human resources manning such
systems.

Welding is a manufacturing process
having a large dependence on the
interactions between man, machine
and material. In the present age,
both machine and material have
become highly sophisticated. To
cope up with this sophistication, the
human manpower needs to be ap-

propriately greared up.

Human resource development
(HRD) plays a key role in the eco-
nomic development of an organisa-
tion (Fig. 1). Irrespective of the
character of the organisation, HRD
can provide an edge for its growth.
It is easy to recognise that human
beings are an integral part of com-
plex systems, and it is easy to
overlook that humans themselves
are complex systems. There are
many things they can do, and there
are also many things they cannot do.
An efficiently operating human-ma-
chine combination implies an effi-
cient human, who has undergone the
right type of technical education,

operating an efficient machine.

STATUS OF TECHNICAL
EDUCATION

India has a vast reservoir of
technical personnel as is depicted in
Tables-1 (a) & 1(b). The technical
education system and the routes to
higher technical education prevailing
in our country are shown in Fig. 2.
Our technical education system has

Fig 1 : Phases of Economic Development of an Organisation
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Table la : Technical Education Scenario in India
Industrial Training Institutes 1580
Diploma level Technical Institutions 976
Degree level Technical Institutions 604
Post graduate level Technical Institutions 140
Graduate Engineers per year 80,000
Diploma Technicians per year 1.25.000
Skilled workers per year 2.60.000
Masters degree holders in Engg per year 7,000
Doctorate degree holders in Engg per year 400
Table 1b. Stock of Technical Personnel in '000
Nature of Study Year 1991 Year 1996 Annual
Growth rate
Engg. Graduate 546.7 726.9 5.9
Engg. Diploma Holders 873.9 1196.4 6.5

both (Table-2) and
weaknesses (Table-3) which need

strengths

due consideration.

Craftsman (ITI certificate) and tech-
nician (diploma level) education pro-
grammes in the welding trade are
being offered in a number of tech-
nical institutions. There are also a
few institutions which offer post-di-
ploma level courses in welding tech-
nology. The syllabus followed in
many such institutions is old and
obsolete, and is delivered in an
environment of somewhat poor infra-
structure facilities. The result is a
misfit between the requirement of the
industry and the manpower avail-

able.

At engineering degree level, stu-
dents of some disciplines such as
mechanical, metallurgical, ocean en-
gineering courses, have exposure to
a very limited extent, in welding tech-
nology. Some of the premier institu-
education offer

tions in technical

programmes at fVlasters' and Doc-

toral levels in the field of welding
technology. But the turnout per year
in this field from all such institutions
put together is meager.

The result is a vast gap between the
supply and the demand. This gap

Table 2 : Strength in Technical

A large number of technical

AICTE -

1
2
3. Apprenticeship training schemes.
4

needs to be bridged through innova-
tive educational programmes to suit
the working professionals at different
levels.

EDUCATIONAL PROGRAMMES
FOR WORKING PROFESSIONALS

A key to success in a competitive
environment is harnessing human
potential. It is based on the philoso-
phy of recharging the skill and
knowledge of the employee through
in-house and external education and
training on a continuing basis to last
for the life-long. It has been globally
recognised that continuing education
provides the answer to all issues
related to HRD (Table-4) and it is
applicable to all categories of em-

ployees of an organisation.

Education System

institutions.

a nodal agency to control quality of education.

Community polytechnics to interact with the community by training rural
youth for productive employment, helping in transfer of technology and
providing technical and support services to the people.

5. Post graduate level institutions to promote post graduate education

and research

6. Modernisation and Removal of Obsolescent schemes operated by
MHRD/AICTE to modernise and update technical education institutions

at all levels.

7. National Science and Technology Management Information Systems
(NSTIMS) to update a meani;igful manpower projection on a continuing

basis.

8. Advanced technician courses for technicians possessing diploma

qualification.

9. Continuing education programmes for updating skill and technology

of working professionals.

10. R&D in selected technical institutions for promoting research culture

in technical education

institutions.

11. AICTE-approved technical programmes promoted and managed by

professional societies.
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Continuing Education through

Infomiation Technology

A revolution in Information Technol-
ogy (IT) has occurred in this present
decade. It will become louder and
clearer in the years to come. The
coming decades are bound to wit-
ness greater strides in the applica-
tion and development of IT. With the
help of IT innovations, data bank in
different subjects can be built and

conveniently disseminated.

Such innovations have ushered in
great opportunities in continuing
education in a distance mode (Fig.
3). Today it is no longer necessary
to depend on the conventional class-
room mode of learning. The concept
of virtual classroom for spreading

education has become a reality.

Several institutions and organisa-
tions are fruitfully engaged in pro-

ducing educational aids that are

CONTINUING EDUCATION

DISTANCE (VIRTUAL CLASS ROOM) MODE
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Fig 3 : Routes to Continuing Education

based on IT. This has given rise to
the development of Educational
Technology (ET) in the sphere of
teaching and learning (Fig. 4). Men-
tion must also be made about the
Multimedia Technology, which has
become a very convenient user-

friendly tool in ET

These technologies have great
scopes and .potentials. What is
needed is an appropriate agency to
plan and execute the training pro-

grammes.

ROLE OF INDIAN
WELDING

INSTITUTE OF

In a scenario where the technical
educational institutions have limita-
tion.s with respect to meeting the
trained man-power in the field of
welding technology and where there
is vast scope of exploiting the me-

dium of continuing education to meet
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the requirements of the industry, the
Indian Institute of Welding (IIW) can
and should play a pivotal role in

filling the vacuuam.

Continuing education hinges on the
principle of informal education pro-
ceeded at self-pace. The design of
the curriculum is as important as the
mode of delivery. The curriculum
should have multiple exit points. It is
observed that there are a large
number of dropouts among the pro-
fessionals registered for educational
courses offered by professional so-
cieties and this acts as a deterrent
to new entrants. On the other hand,
if there are a number of exit points
with specific goals, such pro
grammes would become more popu
lar, fruitful and effective (Table-5)
IIW can operate such educationa
courses in conjunction with its exist
ing single exit-point programme on

AM-1IW examination.



LATEST GENERATION
WELDING MACHINES
FROIVI THE PIONEER

O ur iron has been manufacturing welding
machines for more than four decades and is one
of the largest manufacturers of arc welding
machines in India. Our recent collaboration with
OSAKA DENKI (DAIDEN), JAPAN reflects our total
commitment to our valued customers in serving

them with latest products and services.

FIELOKING

DWG series
Portable Diesel
Engine Driven
Welding Generator

Move-series CO2/MIG Welder

SURARC PRODUCT RANGE

AM&AF series Air Cooled AC Welder: 150 - 600 Amps

XR series D.C. Rectifier Welder: 300 - 600 Amps

T series Fully Thyristorised D. C. Welder: 350 - 600 Amps

AFT series A. C. TIG Welder: 300 - 600 Amps.

GTT series D. C. Thyristorised TIG Welder: 350 - 600 Amps

ARC star series IGBT Inverters : 160 & 250 Amps

DWG series diesel engine driven welding generator: 300 - 500 Amps

* Pedestal Type Spot Welder

Move series fully thyristorised COj/MIG 250 & 400 Amps
manufactured in collaboration with OSAKA DENKI, Japan
MECHWELD series automatic submerged ARC Welder: 600,
800 & 1200 Amps
Welding Column & Boom, Positioners, Rotators & Custom
built welding systems.

SUR IRON & STEEL CO. (P) LTD.

15 Convent Road, Calcutta 700014 Phone: 244 8359/1307, 245 4179

Fax: +91(33) 244 1308 Cable: CALSISCO

Mumbai Office : 483 Central Facility. Building - 2, APMC -2,
Sector -19, Vashi, Navi Mumbai 400 705 Phone : (022) 765 8885
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A SINGLE SOURCE
FOR
WELDING SOLUTIONS

OUR PRINCIPALS RANGE OF PRODUCTS
INCO ALLOYS COMPLETE RANGE OF WELDING
|NTERNAT|ONAL - UK electrodes/filler wires for nickel
KOBE STEEL - IAPAN & NICKEL ALLOYS, S.S., Cu & Cu ALLOYS,
AMPCO METALS ~"U.S.A. Al & Al ALLOYS & FLUX CORED WIRES.

M/S NATIONAL

HIGH-TECH WELDING EQUIPMENTS.
PANASONIC LTD. - JAPAN

M/S ETC - ITALY ENTIRE RANGE OF SAW WIRES AND
M/S VALCO - GERMANY FLUXES

C.M.S. GILBRETH

PACKAGING SYSTEMS - U.S.A.
HUNTINGDON FUSION
TECHNIQUES LTD. - U.K.

SOLUBLE PURGING PAPERS/TAPES

D & H SECHERON ELECTRODES
LTD. - INDORE

entire range of welding electrodes

WELDWELL SPECIALITY PVT. LTD.
104, Acharya Commercial Centre, Dr. C. Gidwani Road, Chembur, Mumbai- 400 074.

N\
EI—DW ELL Phone : (022) 558 27 46, 551 55 23, FAX : (022) 556 67 89, 556 95 13
Cram : INTENSITY e-mail: ccg@weldwell.wiprobf.ems.vsnl.net.in
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