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SUMMARY 

The consultant was contracted by the United Nations Industrial Development 

Organization (UNlDO) to serve in India as a specialist in Mould Design and 

Fabrication under the "Plastics Materials and Product Testing Programme in India". 

The assignment was schedul~ for three months (Oct. - Dec.) 1984 (Appendix 1). 

The purpose of the project, as defined by UNIDO, is tc. citrengthen the existing 

plastic testing and training facility at Madras and to establish a testing and 

training facility at the Extension Centre in Ahmedabad. 

According to the original terms of reference the consultant's duties were concer­

ned with the Extension Centre alone, however, a decision was taken at a tripartite 

meeting in July that the service should be divided between Madras and Ahmedabad. 

T'"'is information, unfortunately, was not communicated to all p~rties involved. A 

work plan and program for Madras and Ahmedabad, respectively, was drawn up and 

• coordinated, and 8 counterparts, 5 in Madras and J in Ahmedabad, were assigned to 

the consultant. (Appendix 2) 

Although the terms of reference were quite similar for the two duty stations, i~ 

should be bom in mind that the Institute :n Madras is well-established whereas the 

Extension Centre in Ahmedabad is still in its initial implementation. 

The actual service provided by the consultant was quite broad under the general 

heading of engineering for part design and tool making.*) 

It is the considered opinion of the cons~~tant that the service provided could have 

bee:i of still more use if the scope of work had been narrower, e.g. by working 

together with only one or two counterparts at eact. duty station. At the very least, 

it should have been decided well in advance of arrival how the time should be 

divided between the two centres. 

1~gain, the consultant is of the considered opinion that it is simply not possi~le to 

do a fair justice to the very good counterparts at the centres when too ·nanv 

sulljects are covered • 

.. ~ In this report "tools" is used as a broad expression. "Mould'' explici ~ for 
injection moulds. 
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During the mission a number of short courses and seminars were arranged in 

Madras as well as in Ahmedal:>ad. Th'.! consultant also delivered a number of 

lectures for staff and students. 

Leet· •re notf!S, amounting to over 200 pages were prepared for the above seminars, 

toget: .er with approximately 85 OH-transparenci~. Also, a collection of trade 

literature was left. Some other material has been forwarded after termination of 

the mission. 

A number of tools and moulds, mainly for te~t samples, were reviewed and some 

changes in design were suggested. 

The consultant also participated in consultative work for outside clients. Some 

cases have been followed up after the mission. 

The consultant is quite prepared to continue to prm ide additional information 

within his speciality if it is so desired. 

The consultant has gained the definite impression that there is a h'.gh demand for 

quality tooling in India, because the demand for components and end products of 

plastics of high precision and good finish increases, also relative to product output. 

The concept, therefore, of plas~ics engineering and tool centres, like CI PET, which 

combine commercial productio:1 of tools far the market with training of tool 

makers and randering of Tool Advisory Serv!ces to industry is considered a good 

concept. 

CIPET's active role in di~seminating technical knowlege as well as its pc.licy in 

maintaining its relatively high technological level makes it necessary to continually 

up-date machinery &nd equipment. Some suggestions for this purpose have been 

inclr 1ded in the present report. 

The time peri:->d for the mission included a number of National holidays. Activities 

were further interrupted three times (Indira Gandhi's assassination, c:: ;!onic 

weather, and parlhmentary elections). Addit;onAlly, some days (mainly hc!'. iays) 

were spent on travel. These facts, together with the quita heavy teaching load on 

seminars (Appendix J) necessitated that only soine of .:he missions' findings ~ould 

be handed over before departure. 



' ! 

- 5 -

The report, therefore, contains information which could have been communicated 

during the mission if time had permitted. In effect, some sections are more 

descriptive th&n analytical. It is hoped, however, that the report wiil be taken as 

an exchange of ideas or as a dialogue between the consultant and CIPET. 

A number of suggestions or recommendations have been made. It should be 

emphasized that the views and opinions are entirely those of the consultant. 

r 
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PECOMtvENOA TIONS 

The recommendation stem directly from i:he following sections and are, therefore, 

stated briefly. 

Short-term courses: 

it is recommended that CIPET appoint one person responsible for the planning 

and administration of short-term co1Jrse activities. 

it is recommended that UNIDO make provision for the use of video at CIPET 

for demonstration of new technologies. 

it is recommended that UNIDO make provision for the purchase of demonstra­

tion items which are not readily available in India. 

it is strongly recommended that CIPET initiate courses on mechanical proper­

ties of plastics for improved design. 

Production of tools 

it is recommended that CIPET establish a Tool Er;,tneering Consultancy Service 

Cell with the responsibility 'lf securing and following-up of orders from 

Industry. 

it is recommended that CIPEi take up applied research on the subj2ct of 

prototype and short-run moulds. 

Maintenance 

it is recommended that CIPET emplo)' an instrument technician for miiintenan­

ce and calillration of instruments and equipment. 

it is recommended that CIPET encourage the foremen to keep up the p: ~sties 

processing machinery and moulds to a higher maintenance standard. 

Upgrading of injection moulding machines 

it is recommended that CIPET purchase equipment for the instrumentati.Jn of 

injection moulding machines. 
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Use of computers 

it is recommended that CIPET introduce the use of computers as a background 

for future CAD/CAM activities. 

Cooperation with industry 

it is recommended that CIPET establish a procedure for outside clients when 

approaching CIPET for consultations. 

Cooperation between UNIDO ~nd CIPET 

it is recommended that UNIDO conduct an international work-shop on the use 

of CAD/CAM techniques in the plastics and tool making indmitries. 
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FINDINGS ANO R~PORT OF MISSION 

The plastics industry in lndia 

The plastics industry in India has attained a reasonable status with an overall 

growth rate d>Jring the past two decades. The country now has manufacturing 

facilities for all the commodity plastics and a few speciality and engineering 

plastics. The stress for a whole decade, however, was on the completion of the on­

going petro-chemical projects at Baroda and Bongargaon rather than on starting 

new projects. Recently, the government has approved an investment of RS 2600 

crores•>, half of this sum will be spent on a gas cracker com~!ex near Bombay. 

Sanctioned schemes to be completed in the seventh Five-year Plan also include a 

major expansion of the state-owned Ind:an Petro-chemical Corporation's Baroda 

complex, at a cost of RS 500 crores and a number of downstream units at other 

locations. Besides, synthetic rubber plants, polyester plants, nylon plants and 

acrylic fibres plants will be set up. 

Plastics consumption in India is still among the lowest in the world, with an annual 

consumption per capita of just 0.5 kg. This is in sharp contrast to West Germany's 

consumption of 95 kg, the U.5.'s 92 kg, Sweden's 87 kg and even Latin America's 6 

kg and Africa's 1.4 kg. 

There is little doubt, however, that the plastics industry lies on the threshold of 

change. The inital thrust in application was towards replacement of existing 

materials, with the benefit of lower weight, lower cost, ease of manufacture, and 

consistency accruing. Substitution of traditional materials continues to be the 

major area of application, but an increase in consumption is anticipated in new 

applications ·Nithin, e.g., plasticulture, car production, electronics and telecom­

munications. 

Today the industry caters mostly to the requirements of the consumer goods 

industry, and it is therefore necessary to strengthen its capa~mty to meet 

emerging trends, not only in quantity, but even more importantly in quality. 

The industry will require constant input of resources both in terms of inve<ment 

and manpower to meet the replacement as well as expansion needs. It he:; been 

assumed that the replacement needs will be approximately 10%, in terms c~ ~ixed 

*) 1 crore = 107; 1 lakh = 105, 
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assets and 5% in terms of manpower. A gradual increase in the utilization 

processing capacity in terms of virgin raw material consumption has been assumed 

so as to reach a level of 50% utilization from the present level of 33%. 

The machinery manufacturing sector is presently well equipped to meet !:'he afore 

task and it is estimated that imported components, if any, would be well below 5% 

of the investment envisioned in the processing sector. 

L\ bottleneck might well be the timely availability of proper and reliable tools and 

dies, which, even at present, is proving to be an extreme constraint. Greater 

emphasis has to be paid to the aspect of manpower clevelopm"!nl: for tool-makers, 

as well as for experienced tool designers. 

Plastics manufacturing is spread over more than 7 .500 units, of which over 90 per 

cent are in the small-scale sector. The aggregate fixed assets in these units are in 

the order of 175 crores employing directly approximately 110.000 people. Thus, 

the total plastics industry generates a turnover of around RS 675 crores. Exports 

of plastics products at the end of 1983-84 stood at around RS 55 crores. 

A transition has taken place in some companies from that of their being a producer 

of consumer articles to that of their being a sub-contractor supplying components 

to other industries. What is actually deterring more companies from taking up the 

manufacture of high technology products, apart from the large investments 

necessary, is the fear that the engineering industry may not provide it with a 

steady and assured market for its products. There has also been some constraints 

in the availability of raw materials, especially in the engineering plastics. The 

major outlet for engineering plastics has been in only a few specific areas, viz. 

industrial products, components for space research, atomic energy, and electronics. 

Present consumption is estimated to be 4300 MT. In India penetration by plastics 

in the automotive industry has been quite negligible. Still, however, the role of 

specialized subcontracting will become increasingly important. To survive, this 

sector must continously keep pace with the developme'1t of the user industries, as 

they move toward higher value-added technologies. This sector must, also .. exert 

greater effort in order to improve product quality and productivity. It m•~-;t not 

only acquire the knowledge of the application of new improved materials. :ut it 

must have the ability to use labour and materials more effectively, through 

improvements in management and operational systems and increased mechP. .. : r.ati­

on. It must also be expected that companies who have up to now purchased plastic 

compl)nents from sub-contractors will begin to establish their own plastics products 

manufacturing capAbili ti es. 
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It is evident, therefore, that the future target groups for The Central Institute of 

Plastics Engineering ond Tools (CIPETYs cooperation with Industry comprise not 

only plastics manufacturing units but also engineering companies with a demand for 

high quality plastics components. Indeed, CIPET may play a role in bridging the 

gap between them and, thereby, develop the market. CIPET as an autonomous 

Institute, under the control of the Ministry of Energy and in the Department of 

Petroleum, with its facilities for development work and testing, as well as its 

consultancy services, is well geared for this task. As a matter of fact, it is the 

only Institute of its kind in South East Asia, excluding Japan. It is a rapidly 

expanding organization with extension centres plamed in ~hmedabad, Andra 

Pradesh, Uttar Pradesh, Orissa and Madhya Pradesh. 

The Institute in Madras was established by the Government of India in 1968 with 

the assistance of UNDP and ILO to give specialized training in the field of Mould 

Design, Mould Making and Plastics Processing. In order to strengthen the activities 

of the Institute, a Product Testing Centre (PTC) was established in 1977 with the 

assistance of UNOP. 

The construction of the new buildings for the Centre in Ahmedabad started at the 

end of September 1?84. It is situated in the Industrial Estate of Vatva on a 10 acre 

site. The estimated completion date of the 12,600 square meter building is March 

1986. The Centre has already started several activities in a rented shed of 457 

square meters, with a staff of Zl full-time officials and 4 casual workers. 

The Ahmedabad extension centre in the Western region was originally planned by 

the Government, keeping in mind tt'lat 45% af the processing capacity of plastics is 

located in that region. The;-e is, therefore, a large demand for services similar to 

CIPET's for training and testing. Now CIPET is implementing this project with the 

collaboration of the Government of Gujarat to meet these requirements. 

A tolll room, a processing shop and design facilities are being set-up at Ahmadabad. 

The training programme for the Ahmedabad Branch of CIPET is planned in !uch a 

way that it will mainly function to supplement the training programmes existing in 

Madras which is oriented towards training of staff at technical level. Retaining its 

identity with CIPET, through the running of certain long term courses, the 

Ahmedabad Centre will also run the type of coursl!s that cannot be catered to in 

the main stream of activities, which is short term courses to facilitate the needs of 

the growing processing industries. The new short term courses to be introduced in 

plastics processing are: Two to four weeks training programmes in injection 
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moulding, extrusion of pipes, film blowing, and blow-moulding. A total of a 

minimum of two training courses will be introduced initially per year, which will be 

further expanded upon depending upon the requirements. 
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COMMENTS ON LONG-TERM TRAINING 

Ahmedabad 

Plastics Mould-Making Course 

The syllabus for this Z-y~ar (Madras 3 year) course was reviewed. 

Entry requirements for this course is the Industrial Training Institute (ITI) 

certificate. At present llJ students in the first batch have completed three 

semesters. The second batch of 12 students is in its first semester. It is believed 

that most of the students will find jobs as supervisors in medium and large-scale 

industries after completing the course. 

Currricula were discussed with counterparts mainly in Madras, however, no in­

depth assessment was made. The curricula appears to be well balanced, and the 

general tr ,dning of students seems to be at a reasonable level of performance. 

Two points were often raised in the discussions, the question of whether students 

should be trained as generalist or as specialist, and tf- ·ir.n of whether 

students should terminate their studies by maki=ig a test -· ,, . 

c,r a tool or a mould. 

.I y in th9 farm 

As far as the firat question is concemed, it is the opinion of the consultant that 

emphasis should be placed on the vocational skills of the students, that is that 

generalization should take place over specialization, but the students should be 

conversant with the in-depth use of the general purpose machines like lathes, 

milling machines and grinding machines. A good handwork requires a practical 

feeling for the work-piece based on the training of motory skills. Specialization 

can then be achieved later. 

Students at CIPET have, compared with students, e.g. at the three Inda-Danish 

Tool Rooms, a higher proportion of their training given in theory classes (40/60 

theory/practicals vs 20/80). This is despite the fact that the cou!'se of training in 

Ahmedabad is only two years as compared to four-years apprenticeship training at 

the Inda-Danish Tool Rooms. 

It is the opinion of the consultant, therefore, that the present level of practical, 

well-rounded training is an absolute minimum for a tool-maker. 
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The consultant shares the opinion that it is a good motivation for the studel"ts to 

terminate their studies by making a work-piece, however, this work-piece does not 

have to be a complete mould. 

A suggestion could be to make, within a prescribed pe .. iod, (e.g. 40 hours) an 

implement (e.g. a thread-cutter) which the student may keep and use in his future 

work. Drawings for such implements can be forwarded from the consultant if they 

are so desired. 

Whenever possible the students should undertake more production work for 

customers instead of exercises. Such work could include maintenance of mouids 

for training in bench-fitting. 

The limitations inherent in the purchasing procedures based on quotations, is one of 

the factors that at Ahmedabad stands in the way of a more flexible apiJroach for 

students making different work-pieces, either as a final-year project or for 

industry. In tool making there is always a need for a special steel of various 

dimensions in small quantities. The present procedures also stands in the way of 

fulfilling customer demands for short-term delivery time. 

Plastics Processing Training Programme 

This 12 (or 10) week course is a general course without specialization. It has no 

entry requirements, although a defined entry level may be introduced in the future. 

It is aimed mainly at people working in industry, however, some participants come 

directly from engineering colleges. 

Up until now two courses have been conducted in Ahmedabad. The first batch had 

8 students and the second batch had 12 stude11ts. 

Students received 40% theoretical training and 60% practical. From the syllabus 

detailed programmes are prepared for every two-week period, which is a sensible 

approach given the present circumstances. 

No aptitude test is carried out after completing the course, but the students 

responses are evaluated from a questlonaire. 
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The course is conducted in English, which is a problem in some cases as not all 

students are familiar with English. 

!t is a general impression from reading the questionaires that students highly 

appreciate the practicals. They even suggest that the content of practicals should 

be increased. 

The consultant feels that the present proportion between theory and practice of 

40/ 60 per cent should be maintained in general. The efficiency of learning could be 

improved by producing better AV-raids, and by a better planning of the practicals, 

e.g. by heating-up tl"!e machines beforehand so that they are ready · when the 

students stEi't. 

These suggestions are obviously off-course, as management and instructors are well 

aware of the situatio • .,. It is simply so that optimum conditions for learning can 

only be achieved by gradual refinement developments towards well-defined goals. 

Mould Design Course 

Entry 1·equirements to this 6 month (1 year) course are 8. Eng. or Diploma in Eng. 

The course has been offered only once in Ahmedabad, however, the response from 

qualified candidates was poor, even though enough draughtsmen had applied for the 

course. 

The course will be offered again in the spi"ing of 1985 after the foreman instructor 

has taken up his position in Ahmedabad. 

The syllabus for the course was reviewed by the consultant and its curricula is 

considered to be appropriate and of a good standard. 

It is the opinion of the consultant, however, that the assumptions for the course 

should be reconsidered. It is suggested that the 6 month course failed ~ecause 

Industry, and especially small-scale industry, was not prepared to sponsor candida· 

tes for such a relatively extended period of suppli&mentary study, as well, the 

course of study is too limited and therefore of comparatively little interest to non­

sponsored (and generally non-employed) candidates, because, it would not material­

ly improve their employment prospects. 
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In order to profit from the existing expertise at CIPET, an introduction of evening 

classes should be considered for draughtsmen or young people, who have completed 

a tool makers' train=:"lg. Such a course could also consolidate and complement 

practical experience for people working in industry. 

Refresher Training Courses and Seminars 

These courses of one or two weeks duration are complimentary to the longer-term 

training. Even be:ore the present activities were initiated some courses were 

conducted by personnel on deputat~.Jn from Madras. 

The response for the planned, but post-paned, two-week course iln injection 

moulding was rather good ( \ppendix J). Courses on extrusion, including blow­

moulding are planned, which seems to be a good initiative after considering that 

the plastics industry in the Westem Region is concemed mainly with extrusion 

(pipe, film, wire coating etc.). 

It is suggested that the number of courses be increased. This would also serve to 

establish closer contacts with industry. 

Practical training seminars on turning, milling, grind!ng, tool sharpening, etc. could 

also be introduced. Such courses should have a dominant vocational element, 

although the number of participants is limited by the available mechines. Even 

though the instructors are adequately experienced in their specific skills, they 

should also be encouraged to broaden their experience, by introducing new 

techniques within their speciality, as well. 
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COMMENTS ON SHORT -TERM COURSES 

Short-term courses are a recognized means of transferring knowledge. A substan­

tial number of well managed courses are conducted every year at CIPET. The 

foii~wing comments are merely presented in order to present CIPET's fine 

reputation and to reinforce their standards for excellence in this field. 

The number of short courJes can and should be expanded. In this context it will be 

necessary for CIPET to identify a number of industry groups as primary targets for 

such activities. It will also be necessary to review the educational aspects of the 

courses. 

Traditionally, ins1.ruction w..:-re perceived as "subject centered", whereas the 

current movement of most continuing educational and training programs are 

toward a "problem-centered'' orientation, reflecting the notion that adults seek 

additional learning in order to solve a problem. This was quite evident also in the 

courses conducted during the mission, where most participants brought forward 

very relevant problems for discussion - and probably hoped to have the problems 

solved during the course. 

Therefore, teaching adults on a short-term course is distinctly different from 

teaching young students. 

The r-roblem-centered orientation, which usually must deal with a more complex 

group of learners and other variables, requires that very careful attention be paid 

to the problem(s) being adressed in order that the learning experience is fully 

maximized and that the program reaches its peak of effectiveness. This is not to 

imply that personal-interest programs and activities representing "learning for the 

sake of learning" should cease to exist. Such programs have been an important 

activity at CIPET for a very long time and, hopefully, will continue to be so. 

Briefly, what should be emphasized here is that all course activities offered should 

be designed to meet the educational needs of the intended audience; have clear cut 

goal& and learning outcomes; they should employ relevant contents, methods, and 

delivery systems; they should have effective learning assessment procedures; and 

have an appropriate administrative organization to guide and be responsible for the 

short-term operation in carrying out its purpose and missior, in a responsible 

manner. 
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At present, each Course Director carries the complete responsibility for initiation, 

promotion and administration of short-term cnurses. This may well be the most 

effective organization for a limited number of courses, e.g. at the pre!;ent level of 

activity in Ahmedabad, but in Madras the number of courses will, perhaps, be 

substantially incre~ed in the future. It is, therefore, recommended :hat ,.,~ 

person be appointed to be •esponsible for the systematic planning of short-term 

course activities, such as administration, production of lecture notes, !)reparation 

of teaching materials, as for example slides and demonCJtrati:>n models, advertise­

ments, mailing of programs, updating of rr.ailing lists, etc. It is assumed, that this 

will lead to an administrative rationalization, thereby leaving more time for the 

professionals to work on thei• true vocations. 

It is also the opinion of the consultant, that modem teaching methods are not used 

as extensively as they should l:e. The audio-visual means cf imparting knowledge 

and developing skills has been recognized as one of the most effective methods and 

yet there is comparatively little utilization of this technique. :\s for example, the 

black-board is used extensively for making drawings, wh!ch could better be 

prepared beforehand on a poster or flip-over sheet. 

A plastic resourc"! kit, showing a display of various plastics design and uses, is very 

effective in communicating basic principles. Engineering aspects are shown by 

exhibiting examph., like ribbing of plastic parts, snap-fit assemblies and applicati­

on of sandwich structures, clearly labelled with the material selection and other 

salient features. 

The effect of varying testing Nlnditic>ns is best demonstrated by showing actual 

samples. 

Besides, normal products also failed products are needed to show the students the 

problems encountered in actual practice. Products can be obtained from raw 

material suppliers or from processors. It is very instructive to show students these 

products and to confront them with the costs and difficulties involved in making 

working prototypes. These aids can be used also for small group discussions and, 

when the need arise, for in-company training. Also, they are not dependent upon 

electricity and, therefore, not susceptible to electricity power-cuts. 

In the same context, efforts should also be undertaken toward developing practical 

case settings which would enable participants to analyze and examine technical 

problems in a critical manner with a final view to solving them. Such analytical 

skills will be extremely useful in daily work. 
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..\ somewhat more advanced concept is the use of video, which is certainly an 

accepted eff'!Cti\"e me~~ of transfering knowledge. Therefore, it is recommended 

th~t UNIOO make iJrovisions for this so that this facility can be used to its full 

advantage by CIPET. 

For example, new technologies are very often demonstrated using video in more 

industrialized countries. The purct-.ase of video cassettes, therefore, may exclude 

the purchase of equipment which would otherwise be purchased merely for 

demonstration purposes. Also, consultants could demonstrate new techniques like 

CAO/CAM without the necessity of access to the actual equipment. 

It is also recommended to UNIDO that provisions should be made for the purchase 

of cfemonstration items, e.g. hot-runner mould components, which are not readily 

available in India. 

New subjects for· short-term courses should be introduced only after careful market 

research. However, it is strongly recommended by the consultant that courses be 

initiated on the quantitative aspects of the mechanical properties of plastics. As 

an example, the prediction of the reliability of design by carrying-out calculations 

on plastic products and especially the ribbing of plastic parts as well as the 

fastening and joining of plastics should be taken up in the curricula. 
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COMMENT 5 ON THE FEA'.llBILITY OF PRODUCTION OF TOOLS IN THE TOOL­

MAKING SHOP 

Th? feasibility of !Jrod:.acing tools for outside clients was raised several times 

during discussions in Madras and was raised again, though to a lesser extent, in 

Ahmedabad. 

Basically, the overall concept is to combine the commercial production of tools for 

the market with the training of tool makers and the rendering of tool fabrication 

advisory servic~ to small-scale industry. 

The arguments for this concept are obvious. Firstly, the idea of spreading 

technical know-how through the production of yood tools is very much in 

accordance with the objectives of CIPET. Secondly, the experience gained in 

producing such tools would give the instructors an up-to-date understandi.,g of the 

requirements from industry and, thereby, enhance the training of tool makers. 

Thirdly, but certainly not the least, such activities would generate an income for 

CIPET, thereby ~ntributing to the depreciation of investments, and would 

probably allow some economical latitude, as well as give an understanding of the 

market mechanism of tool manufacturing. 

The arguments against commercial production are that; firstly, production for 

outside clients must always have second priority to the training af students; 

secondly, the students do not possess the necessary ski:!s t. fore they have had 

some training; and thirdly, that there are already bottlenecks around some 

machines. 

The question of manpower was also raised. In Madras, there are at prP.Sent 4 tool 

makers and 8 operators for 60 students. The total number of machines is around 

60. Up to now between 30 and 40 moulds and machine tools have been made for 

CIPET and its Extension Centres. Although there are occasionally orders from 

Industry in die-sinking, spark erosion, etc., no complete mould has yet bP.en 

delivered to Industry. The fact that CIPET has not been able to present acceptable 

delivery times has, in some cases, deterred Industry from placing an order. 

The consultant is of the opinion that the concept of a financially self-supporting 

tool manufacturing facility, combined with the training of tool makers and tool 

designers is a sound idea. 

~ 

' 
I 
I 
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However, if the full potential hope of the Institute is to serve Industry - with a 

spet..ial emphasis on small-scale industry, then there will have to be a fundamental 

change in the way cooperation with Industry is organized in order to make the 

cor.cept work and achieve that objective. 

The consultant felt, for example, that communication between the design office 

and the workshop should be improved, in order to ensure the designer's familiarities 

with workshop practices and possibUiti"9S, and, thereby, offer competitive designs. 

It is, therefore, recommended that a Tool Engineering Consultancy Service Cell be 

begun for Industry with the capacity or capability of establishing the nec~sary 

contacts with customers and to secure an appropriate order mix. The Consultancy 

Cell should be composed of staff from both the design office and the workshop. 

They sh\luld be allowed to spend one day each week visiting customers in the area 

to canvass for orders. 

It is extremely important that customer's requirements, wishes and expectations 

are recorded when an order is received. Sta.ida ~d forms for this purpose exist or 

can be established easily. The Consultancy Service Cell, mentioned above, should 

have the responsibility for ensuring that deliveries quoted and accepted from 

customers are realistic and closely adhered to, as well as maintaining the right 

attitude in regard to the quality of work which ·is created. 

From what could be seen of drawings in the design office, the available know-how 

should be sufficient enough to solve nearly all the ordinary tasks in design. When 

unusual solutions are requir~1, or the designers feel uncertain, there exists a good 

library, design e'ICamples, and ref ere nee books. 

It is important not to design over-sophistical ... J (and therefore too expensive) tools 

which are not appropriate to the requirements of especially small-scale customers. 

An effort should be made toward simplifying not only the design but also the 

manufacture of tools required by small-scale industries. 

The workshop presently runs only one shift, while a second and part of a third shift 

would normally be standard for private tool rooms. However, by observing the 

students and machine operators - primarily in Ahmedabad - it was found that the 

setting of speed, feed, reading of drawings, finding of cutting tools and other 

equipment, setting-up, checking me3surements and so on was done less satisfacto­

rily. The floor to floor time may easily be reduced by some 30 to 50 per cent. On 
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the other hand some machines, like the spark eros~on machines and the jig borer, 

were operRting with reasonable utilization and efficiency. 

The consultant does net share the view that NC or CNC machines are a 

prerequisite for increased productivity. Such machines, however, should be 

introduced when there i:. a need for upgrading existing equ~pment, however, it is 

quite plausible that production of moulds for outside clients will require extra 

staff. 

Another production which could be taken uµ by CIPET ie the deveioprnent of a 

system of Standard Mould Components which are available in most industrialized 

countries. Su sh a system is, so far, not available in India. It is felt, therefore, that 

a Standard Mould Set and the o~her parts of such a system will meet a long felt 

need by the mould making industry. 

The consultant was very often approached by people asking for information about 

zero, pre-production, prototype, and she.rt-run moulds. This is a subject of great 

interest to mould-makers all over the world. However, the requirements very 

often differ because, e.g. in industrialized countries prototypes are required at an 

early stage o! the product development cycle, whereas short-run moulds are of the 

most interest to countries with a low market potentiality. 

The cor.sultant recommends CIPET take up applied research on the subject of 

prototype and short-run moulds, based on the requirements from the Indian Plastics 

Industry. 



J 
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COMMENTS ON MAINTENANCE CF PLASTICS PROCESSING MACHINERY 

An evaluation of the workshops showed that the plastics processing equipment was 

in working order and the staff to be familiar with it. 

The consultant, however, cannot refrain from commenting that the upkeep of 

plant, machinery and moulds, as well as the housekeeping, is far from satisfactory 

in Madras, and to a lesser extent in Ahmedabad. 

It is the little things that get overlooked, like the cleaning of machines, fouling of 

cooling channels, calibration of regulating instruments, protecting of mould surf a­

ces, etc. Two factors, especially, should cause concern. Firstly, safety regulations 

should be strictly observed during all demonstrations, e.g. no injection moulding 

machine should ba operated with broken safe-guards. Secondly, demonstration of 

injection moulding should not take place without proper cooling of the moulds~ 

when demonstrating the effects on product rate and quality. It is simply not 

possible to teach realistic industrial injection moulding, with its emphasis on 

reducing cycle time, without cooling of the mould. 

Likewise, it is impossible to reach a satisfactory quality without proper cooling. 

There is an awareness of these problems, espec;ally in Ahmedabad. It was also 

observed that tool machines were better maintained in Madras and Ahmedabad. 

Since the plastics processing machines are not run with a heavy load in the same 

way as production machines, preventive maintenance of machines beyond lubricati­

on and regular cleaning, is not justified. Repair services may, in some cases be 

available from the supplier, however, with its facilities, CIPET should be able to 

rely on its own resources for most of the required tasks. 

If the plan for taking-up research with instrumented injection moulding machines 

should materialize, there will be need for a person with skills in the maintenance 

and calibration of instruments and equipment. Such a person could share his 

activities with the Product Testing Centre, as well as with the planned Extension 

Centres. 

It is recommended, therefore, to employ a technician, whose qualifications should 

include ::t"'";a knowledge on electronics combined with the practical experience in 

ex1Jerimental set-up. 
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To improve maintenance, it is recommended that the foremen should be encoura­

ged to keep up the plastics processing machinery and moulds to a higher standard, 

so as to improve safety precautions and to raise the level of industrially relevant 

instructions. 
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COMMENTS ON THE UPGRADING OF INJECTION MOULDING MACHINES 

CIPET has a policy of maintain~ng an up-to-date machine park. It has, therefore, 

been suggested to phase out some of the present injection moulding machines and 

replace them by machines of a later design. Tenders for such machines have been 

sent to six of the major European suppliers. In the begining, a 6 ounce machine will 

be replaced, later perhaps the 12 and 24 oooce machines. 

It is envisaged that one of the new machines will be utilized only tor experimental 

work and demonstrations. 

Extensive experiments in such work has shown that measurements of the actual 

melt temperature, the cavity wall temperature, and the cavity pressure profile at 

various locations provide a wealth of additional information that can assist in a 

better understanding of the proces,CJ and at the same time demonstrate important 

parameters of the process. (See Appendix 5). 

A number of sensors are available for measuring pressure and temperature in n~'..?lt 

and mould. Also, mobile set-up units are available that consist of suitable control 

and monitoring devices for set-up. The cost for this equipment, which is sufficient 

for a number of machines, is presently between$ 2500 and $10000. 

It is recommended, therefore, that the following equipment be purchased and 

installed on one machine in Madras as well as in Ahmedabad. 

PRESSURE MEASUREMENTS 

Hydraulic Pressure 

Pressure in the hydraulic cylinder should be measured and recorded. There are a 

number of fairly inexpensive transducers available, also indigenous. There are 

rarely any temperature effects in the measurement. Hydraulic pressure transdu­

cers are usually cheaper and more reliable than devices wich coine ;,, contact with 

the melted plastic. 

(The pressure in front of the screw tip shows qualitati..,ely the same tendencies as 

the hydraulic pressure, although not during the holding pressure stage. This 

pressure, however, is more difficult to measure, but a conversion of the hydraulic 
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pressure by means of the ratio between hydraulic piston and screw area is usually 

sufficiently exact.) 

Cavity Pres::·1re 

The Oynisco range of pressure transducers are available for installation directly in 

the cavity, or in the mould behind an ejector pin. Dynisco transducers are based on 

the strain-gauge principle. Mounting the Type PT 449 directly in the cavity 

eliminates the need for knock-out or dummy pins, which may bend or freeze and 

degrade the perfonnance of the pressure measurement. That will also eliminate 

the shock problems associated with transducel."S mounted behind the pin in the 

ejector plate. 

The serEing area measures 6 mm diameter, allowing it :.a be installed in 

applications where space is limited. The sensing element is made of stainless steel. 

Maximum mould temperature is 2oooc and the pressure range is up to 1500 bar. 

The FT 444, 445 and 446 units are designed for installation outside the cavity. The 

FT 444 OH slides into a slot machined Ln the ejector plate so that the sensing 

button rf:sts behind an ejector or dummy pin. Standard maximum pressure is 1500 

bar, with maximum temperature of z3ooc. Type FT 445 H and FT 446 H are 

smaller versions, for use when t:here is insufficient room to cut a slot for the FT 

444, and are fitted into a hole in the ejector plate, again with the button rt!sting 

behind a pin. Maximum temperature and pressure are the same as for the FT 444. 

Kistler transducers perform basically the same tasks. They are based on the quartz 

principle, making them especially suitable for recording of pressure transients. 

Documentation for these transducers have ~een left in Madras and Ahmedabad. 

Most suppliers llf pressure transducers also sup~ly the necessary amlifying equip­

ment. 

CAUTION 

Pressure transd•1cers are high precision instruments. They need the utmost care in 

handling, fitting and operation. 
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Position and velocity measurements 

Positio1~ and velocity of the screw can be measured using a linear transducer, 

where the output signal is processed by a simple electronic circuit to produce a 

pure velocity signal. Extra-sensitive linear transducers are used to measure the 

acceleration of the screw dur~ng the injection stroke. 

T empe.·ature measurements 

Melt temperature can be measured in the nozzle with sensors based on the 

thermocouple principle. There are a number of robust sensors on the market. They 

can, however, also be made in-house, provided the necessary soldering techniques 

are mastered. 

In-mould temperature sensors require less skill for own manufacture. On the 

market are probes, e.g. from Engelmann and Buckham, in a number of configurati­

ons for permanent installations with a bajonet connector for the signal lead; 

removable with a threaded cap and a coiled lead; with magnetic dies for 

attachment to small moulds; for passing through water channels; for side sensing of 

shallow parts; and versions shielded to resist temperatures. 

Hydraulic oil temperature measurements are very often a prerequisite of monito­

ring machine performance. 

Calibration and recording 

Reliable measurements depend on a careful calibration d sensors and recording 

equipment. It is self-evident, therefore, that all equipment should be correctly 

calibrated. Means for calibration should be considered whenever equipment is 

purchased. 

As an example, calibration of pressure transducers can be made using a simple 

hydraulic pump together with a precision manometer. 

Accurate temperature measurements will require a zero-point reference, e.g. an 

electronic junction reference or an ice flash bottle, provided that ice is readily 

available. 
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Monitoring and recording can be done using a variety of equipment. A combination 

of a two-channel oscilloscope (e.g. the BPL-oscilloscope) and a fast resp!Jnding 

plotter has proved useful in much experimental work. 

Auxiliary equipment 

A small hand-held electronic thermometer with probes for submerged and contact 

measurements is very useful for many purposes, e.g. for measuring the temperature 

of melt ejected into a cup, or for measuring mould surface temperatures. 

Standard flow controllers for mould cooling are rarely calibrated. For the 

measurement of the heat balance of moulds and machines, precision flow control­

lers should be used together with manometers for pressure control. 

It is very essen"tial for the processing of engineering plastics that mould tempering 

units (e.g. a leak-stopper from Regloplas) be purchased. Ideally two units are 

required for each machine, e.g. for maintaining different temperatures on the core 

and the cavity. 

Processing of engineering plastics requires in most cgses a pre-drying of the 

pellets. It is suggested, therefore, that .the purchase of a hopper dryer should be 

considered. 
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COMMENTS ON CAO/CAM ANO ITS RELEVANCE TO CIPET 

Computer Aided Design (CAO)/Computer Aided Manufacturing (CAM) is slowly 

making its impact on the plastics and tool-making industries in industrialized 

countries. 

The key element in CAO/CAM is the common data base, created at the product 

design stage, anci from which all software programs can radiate and interfere with 

each other. 

A part will first be drawn using a Computer Aided Oraughting System, which 

creates the data base for the part. The part can then be examined by the stress 

analysis package. The flow of the plastic can then be analysed, weld lines placed, 

residual stresses minimized, and so on. The same data is used for both stress and 

flow analyses. In addition, costs can be based on predicted cycle time, shot weight, 

clamp force required, etc. Next is mould design. The same data base is used to 

design the mechanics of the mould and to determine cooling need. Then come NC 

machining. Using the same information, production can be scheduled and machine 

monitoring can be used as part of the production control. 

No CAD package fulfills all the requirements for use as the core program of an 

integrated centralized data base software package. 

Whether it is wise from a technical and economical viewpoint to employ CAO/CAM 

techniques in a company depends not only on the particular needs of the company 

but also on the technical and organizational parameters of the facility. The cost­

benefit ratio must be evaluated in each case. 

CIPET, with its aim at being in the front of technological developments in plastics 

product design and fabrication, must establish, as its long term objective, an 

environment for research and development in the use of computers in the plastics 

industries. 

Even so, it would be unwise for CIPET to enter directly into buying sophisticated 

hardware and software packages before a further knowledge of computing has been 

established. 

Computer technology and costs are changing so rapidly that expensive installations 

could become obsolete within a few years. 
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The hardware comprising a Webster SS 23 Central Processing Unit (CPU) and 

Fujitsu SP 830 printer plus a visual graphics terminal, Calcomp 81 plotter :Jnd 

Houston Hi-pad digitizer costs a total of around $ J0.000. (All quoted prices are 

estimated European prices). 

Software, e.g., non-grgphics finite difference programs from Moldflow cost around 

$12.000, and the additional graphics programs, for analyzing a part by a finite 

element method and displaying the filling pattern graphically, costs around 

$16.000. 

A graphics work station (hardware and software) costs around $ 58.00C. 

It should be stressed that these are budget prices and that a work station can be 

formulated to the requirement~ of a particular user, incorporating his own 

preferences for peripheral equipment and existing hardware. 

The cheapest home computer system, however, is a powerful machine. For 

example, the Commodore 64 can cost as little as $700. It will familiarize anyone 

with little or no computer experience in the basic mechanics of computers. 

Having become familiar with computer operations, a simple control program/mi­

cro-computer based machine, or an up-grading, will enable a variety of simple bl.It 

functional programs to run. For example, a total system (hardware plus sof t"Nare) 

running programs to calculate pressure drops over runners, cooling time, and to 

design water cooling requirements would cost $5.000 - $7.000. These are usually 8 

bit machines. The memory and speed is limited, so that the major software, such 

as finite element stress analysis and flow analysis cannot be run. 

The next step will be a larger system, either an extended memory 16 bit machine 

or a full 32 bit machine. The hardware costs start at $11.000 plus the cost of 

software. The real power of these machina is that they can run CAD systems 

effectly, but these have been developed for special purpose applications, and are 

too sophisticated, which is not good, because it increases the teaming time. 

Buying a simple piece of draughtlng software, which can be as cheap as $ 7 .500, and 

runs on a general purpose computer system, may be more rational. Such a system, 

to be effective, must have a common data base which can interface with all other 

software, such as stress and flow analysis, NC - machining, etc. 
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Before a decision is made to buy computers for CAO/CAM applications the 

following questions should be scrutinized. 

Will computers be introduced in other areas of CIPET's activities, e.g., NC -

programming, data acquisition from testing instruments and injection moulding 

machines, etc. A high degree of compatib!lity is desirable. 

Imported or indigeneous machines, e.g., the micro J2 machine from Electronics 

Corporation of India Limited is designed around the Motorola 68 000 series of 

micro-processors, which is the heart of the Maclntosh and Lisa computers from 

Apple. 

Low or high level software tools? The principles of structured programing is 

best apprehended by a high level language like Pascal, however, Basic, a low 

level language is used for ~eaching even at college ~evel. Most available 

programs are written in F"ortran-77. Ada has been introduced on Macintosh, 

Lisa, and IBM-Pc. These machines have facilities for 2 0 draughting only. 

Which operating systems should be selected? 

Are funjs availaole for import, maintenance and up-dating of software packa­

ges, and for service and back-up facilities? 

What sort of income from outside clients can be generated from future 

computer activities? 

The answer to the above questions will require some familiarisation with computer 

operations, as well as some coordination with CIPET's long-range planning. It is 

clear, however, that investment in new technology i! necessary if the Centre wants 

to maintain its relative technological level. 

It ls recommended that computers at CIPET to introduced wit:i a fairly low level of 

sophistication, e.g. by the purchase of a Commodore 64 or a similar inexc.~nsive 

computer. 

The level of sophistication should gradually be increased over a period of maybe 5 

years in order to come up to the present-day computer draughting systems ar ~ with 

software that can be interfaced with standard software packages, e.g. for stress 

and flow calculations and post-processors for NC-machining of tools. 
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COMMENTS ON COOPERATION WITH INDUSTRY 

CIPET's objective of serving Industry has met with good response and several 

clients approach CIPET every day for advise, especially in the Product Testing 

Centre, whereas there were few orders on hand in design during the mission. 

Some of the contacts are established quite informally, others through a formal 

inquir/ e.g. in the form of a letter. During my mission 1 was involved in 

consultancy work in Madras. Some of these contacts have been followed-up after 

my return from the l'T'ission. 

It is the opinion of the consultant, however, that there still exists a scope for 

establishing a more intimate link between CIPET and industry, as there is little 

promotion of CIPET's activities. Also, there is no formal procedure for clients 

when approaching CIPET with a problem, and no records are kept of the number of 

cases under processing by the professional staff. 

A procedure for the outside clients is especially important because plastic products 

by their nature with properties depending on many interrelating parameters require 

solutions cutting across the dividing lines between different departments. 

Certainly, if the stage of self supporting level is a desirable goal, one has to aim at 

multiple objectives which are feasible within the various limitations of machines, 

manpower, financial resources and market potentialities. Precise operational 

programs can only evolve in the course of time, as many factors including 

intangibles are not readily available now. 

In the promotion of CIPET's activities untrac!itional means should also be tried, e.g. 

video, press contacts, advertizing in newspapers and spreading sales promotional 

literature to various existing and potential customers. 

Provided coherent strategies and policies are developed and the required inputs are 

provided for, it should b~ possible to reach a higher level of activity ~nd a 

reasonably acceptable level of utilization. 

At present, there is no overall planning and monitoring system covering the whole 

range of activities from the design stage, manufacture and supply of tools ~::i the 

customer. 
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If ClPET takes up production of tools for outside clients it is important to establish 

as the highest priority the concept of "management by objective", where the 

objective is to manufacture a tool of the specified quality and to deliver it at the 

promised time. 

It might be a conside&ation to have the Tool Engineering Consultancy Service Cell 

be responsible for the overall plaming. It must ensure that the Design and Tool 

Room can perform as promised to the customer and to follow-up and ensure the 

delivery. 

The lack of formal administrative procedures has, in the opinion of the consultant, 

two consequer.ces. Firstly, it is diffic-.Jlt to assure thet a client gets a satisfactory 

follow-up to his inquiry. Secondly, when no records are kept it is difficult to assess 

the day-to-day workload, and also to charge an appropriate consultation fee, if so 

is desired. 

The above facts are mentioned only in passing because the potential for solving 

problems is so high at CIPET and because the necessary infrastructure for doing so 

also exist. 

As an example, tool makers always have a need for having the moulds tested and 

proved before delivery, especially when exporting moulds. Such an activity could 

euily be offered by CIPET with its machine park, covering typical production 

machinery. 

The optimization of moulds or the correction of existing moulds for improved 

performance cot1!d also be offered as ~ activity. In most plastics processing 

companies the daily work load is prohibitive for such work. 

Imp~rtial advice on the effectiveness of processing machinery could be offered, as 

'Nell. 

CIPET also has a very well kept and up to date library. However, it shout-: be a 

long term objective to establish a proper information service with a data ban'< for 

disseminating information on raw materials, processing machinery, etc. t~:Jugh 

periodicals and technical abstracts etc. 

A readily identifiable central Plastics Information Bureau could easily be set-up, 

which could impartially serve the information needs, not only of the plastic:s 
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industry but also of companies outside ar-j give general advice on specifying, 

designing with and the use of plastics. 

Based on the aforementioned it is recommended that a procedure be stablished, for 

outside clients approaching CIPET, with the long-term view of establishing income 

generating activities in the plastics design and processing sections as well as in the 

tool shop. 

Finally, CIPET should keep as its overall policy the development of a high 

reputation for quality and professional excellence. 

-, -
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COMMENTS ON FURTHER COOPERATION BETWEEN UNIDO AND CIPET 

The plastics processing and the tool-making industries have experinced great 

changes in this decade rue to the increased use of computers, both in the general 

purpose information processing systems, or as a micro component in specific 

products and systems applications. 

Some of the new computer based techniques, like CAD/CAM, require expensive 

hardware and some require basic training in fundamentals of computers b>?fore a 

decision can be made to introduce the new technology. 

It would seem appropriate, therefore, that an international work-shop be conducted 

where the use of CAD/CAM techniques in the plastics and tool making industries 

could be demonstrated. 

The consultant is quite prepared, if it is so desired, to propose a curricula for such 

a work-shop to be conducted at a place where the necessary installations are 

readily available, and as well to suggest suitable locations where such facilities can 

be found. 



- 36 -

OUTLOOK FOR A SECOND MISSION 

The prospect of a second mission was raised in discussions with counterparts. Such 

a mission, if desired, should have defined objectives, which are established well in 

advance in order to make the necessary preparations. 

Some topics which were not treated in detail but were considered to be of interest 

to CIPET are 

Instrumentation of and experiments with injection moulding machines. 

Short-term ;;eminars on hot runner moulds. 

Initiation of activities for the use of computers in the design of plastics 

components and moulds. 



Appendix 1. 

MISSION SCHEDULE ANO HAIN DAILY ACTIVITIES 

OCTOBER 

October 2 Tuesday Briefing in Vienna 

October J Wednesday Departure for New Delhi via Frankfurt on PA 066 

October 4 Thursday Holiday: Dussehra 
Arrival in New Delhi at 2 a.m. 

October 5 Frieay 

October 6 Saturday 

October 8 Monday 

Briefing at UNOP - Office, New Delhi 
Visit to ToGl Room and Training Centre, Delhi 

Holiday: Mlllarram 
Departure for Ahmedabad on IC ~~l. 
Visit to CIPET - Office, Ambawadi. 
Visit to CIPET - Institute, Vatva. 

Departure for Madras via Bombay on IC 114. 
Visit to UNOP - Office for clearance of 

unaccompanied luggage. 

October 9 Tuesday In Madras, introduction to CIPET. 
Discussion of work plan, familiarization 
with various activities at the Centre. 

October 10 Wednesday Seminar "Tooling for Plastics". 
Lecture on "Latest Trends in Design and 
Fabrication". 

October 11 Thursday 

October 12 Friday 

October 15 Monday 

October 16 Tuesday 

Finalization of work plan and meeting with 
counterparts. 

Departure for Ahmedabad on IC 172 via Bombay, 
Flight aborted after l hour. Return to Madras 
for delayed departure. 
Overnight stay in Bombay. 

Visit to UNOP - Office, 
customs clearing agent and Swiss Air for 
clearance of unaccompanied luggage. 

Departure for Ahmedabad on IC 103 

Meeting with Deputy Director and counterparts 
Visit to site for new institute. 

Preparation of training courses. 

i 



October 17 Wednesday Revision of syllabus for Plastics Processing 
courses. 

Discussions with counterparts on mould design 
and revision of design of bowl mould. 

October 18 Thursday 

October 19 Friday 

October 20 Saturday 

October 22 Monday 

October 23 Tuesday 

October 24 Wednesday 
October 25 Thursday 
October 26 Friday 

Meetir.g t1ith Deputy Director and counterpar~ 
for comments on work plan suggested from 
Madras. 

Lecture for MMC - students and staff from CIPET. 

Lecture for MMC - students and staff from CIPET. 

Meeting with Deputy Director for acceptance of 
work plan and letter to UNIDO. 

Holiday 

Holiday 

Holiday: Oiwali 
Holiday: New Years day 
Holiday: Bhai Bij 

Preparation of lecture notes in hotel. 

October 29 Monday Lecture for tCC - students and staff at CIPET. 

October JO Tuesday Departure for Madras via Bombay on IC 114. 

October 31 Wednesday Start of short course "Introduction to Product 
Design". 

NOVEMBER 

November 1 Thursday 

November 2 Friday 

N"·· ember S Monday 

Lecture on Product Design. 
Activities at the Centre stopped 2:30 p.m. after 

the assassination of Indira Gandhi. 

Day of national Rlllurning 
Preparation of lecture notes. 

Review of library and books on 
injection moulding, mould design and 
fabrication. 

Discussion of acquisition with librarian 

Diffcussion ~ith counterparts on mould design 
(moulds for double threaded parts, etc.) 

ii 



I 
November 6 Tuesday 

November 7 Wednesday 

November 8 Thursday 

November 9 Friday 

November 10 

Novemb'.!r 11 

November U 

November 13 
November 14 
November 15 
November 16 

November 18 

November 19 

Saturday 

Sunday 

Honday 

Tuesday 
Wednesday 
Thursday 
Friday 

Sunday 

Monday 

November 20 Tuesday 

November 21 Wednesday 

November 22 Thursday 

November 23 Friday 

Review of injection moulding machines and 
suggestions for improvements. 

Preparation of lecture notes. 

Preparation of lecture notes. 

Review of CAO/CAM activities and its 
relevance to CIPET. 

Preparation of specifications and tenders to 
major injection moulding machine suppliers 

Lecture on "Quality Control and Product 
Liability". 

Departure for Ahmedabad via Bombay on IC 174 
to collect luggc:.,Je following a change in 
original work plan suggested by C!PET -
Ahmedabad. 

Overnight stay in Ahmedabad. 

Arrival in Madras. 

Activities interrupted at 10:30 a.m. after 
power cut due to cyclonic weather. 

Institute closed due to cyclonic weather. 
Preparation of lecture notes in CIPET's 

Hostel. 

Preparation of seminar. 

Seminar "Recent Developments in Injection 
Moulding". 

Consultations with participants in seminar. 

Further consultations. 
Discussions with counterparts on mould 

fabrication techniques (photo etching, 
etc.). 

Visit to Gavel Plastics, Guindy. 

Meeting with Deputy Director, CIPET, Madras. 
Continuation of course "Introduction to 

Product Desi;n". 
Discussions with counterparts on mould 

fabrication techniques. 
Preparation of list for follow-up 

activites 

Further lectures on "Introduction to Product 
Design". 
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November 24 Saturday 

November 25 Sunday 

November 26 Monday 

Finalization of progran at Madras. 
Departure for Ahmedabad via Bombay on IC 174. 
Overnight stay in aambay. 

Arrival in Ahmedabad. 

Start of shGrt course "Introduction to Product 
Design". 

November 27 Tuesday Further lectures on "Introduction to Product 
Design". 

November 28 Wednesday Further lectures on "Introduction to Product 
Design". 

November 29 Thursday Preparation of short courses. 

November 30 Friday Preparation of short courses. 

DECEMBER 

December 3 Monday 

December 4 Tuesday 

Start of short course "Quality Control and 
Testing of Plastics Products". 

Further lectures on "Quality Control and 
Testing of Plastics Products". 

December 5 Wednescay Evaluation of activities at CIPET, Ahmedabad. 

December 6 Thursday Holiday: Idd - E - Milad. 
Preparation of lecture notes in hotel. 

December 7 Friday Preparation of short courses. 

December 8 Saturday Preparation of short courses. 

December 10 Monday Start of short course "Recent Developments in 
Injection Moulds and Moulding". 

December 11 Tuesday Further lectures on "Recent Developments in 
Injection Moulds and Moulding". 

December 12 Wednesday Visjt to IPCL, Baroda. 

December 13 Thurdsay Visit to SLM - Manekral. 
Discussion with counterparts on correctivns of 

various moulds for test specimens. 

December 14 Friday Reports and letters for various consultancies 
for outside clients of CIPET. 
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December 17 Monday 

Dece:1lber 18 Tuesday 

Translation from German to English of 
Instruction Manual. 

Further discussions and corrections of 
moulds for test specimens. 

Arrival of counterpart from Madras for 
follow-up of activities and for design 
study of hot-runner mould. 

Further consultancies for outside clients. 
Preparation of 2 - Week course on injection 

moulding. 

December 19 Wednesday Follow-up visit to IPCL, Baroda. 
Visit to Gujarat State Fertilizer Company 

Limited, Baroda. 

December 20 Thursday Design study on hot-runner mould with 
counterpart from Madras. 

Design of mould for compression moulding of 
test specimens. 

December 21 Friday Review of activities. 

December 2Z Saturday Departure for New Delhi on IC 462. 

December 24 Monday Holiday: Lok Sabha elections. 
Preparation of final report. 

December 25 Tuesday Holiday: Christmas 

December 26 Wednesday Debriefing - New Delhi. 
Preparation of final report. 

December 27 Thursday Departure for Vienna on LH 665. 
Debriefing in Vienna. 

December 28 Friday Debriefing in Vienna. 

---oOo---
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VISITS 

NEW DELHI 

October 5 Tool Room and Training Centre 
Wazirpur Industrial Area, ~elhi 

MADRAS 

November 21 Govel Plastics Private Ltd. 

23 Development ?lot, Industrial Estate Guindy 

AHMEDABAD ANO VAOOOARA (BARODA} 

December 12 Indian Petrochemicals Corporation Ltd 
P.O. Petrochemicals Dist. Vadodara 

December 13 SLM MANEKRAL INDUSTRIES LTD 
Vatva, Ahmedabad 

December 19 I"ndian Petrochemicals Corporation Ltd 
P.O •. Petrochemicals Dist. Vadodara 

Gujarat State Fertilizers Company Limited 
P.O Fertilizernagar Dist. Vadodara 

vi 



Appendix 2. 

CXllBT; GUD1DY, MADRA§ - 60Q 032 

UBDP PRlJEC'r NO .PP /D!) <112/QU 

•Plastic Kate:d.als "Pszduct Teatinq 
Prognmne in India• 

11.03-EXJJ!l:t: in "Moulcl J>eaip and Pabrication• 

MR. K.JEHSER 

~.tlaciraa - 3 mAn - Oct.; Nov • .-" Dec. 1984 

Counte~parts at ~ad•- (1) Kr.G.Lalchandani (Pmcessinq) 1 

(ii) Mr. Patel (Tool Rocm) I 

(ili.) Mr. A.t..Vai.dya CJ>esign) • 

06.10.&4 - Arrival at Abnedabad flXR Vienna 

- Briefing and introduction 

12.10.84 I 26.11.84 
to I& to 

26.10.84 I 24.12.84 

- P.U.liariaation of various activities of the centre1 

- Reviey assessment and draftinq of syllabus for the lonq-temt/ 

short-tem Mould Deaign/?oollng/Pmc:easing Coursear 

- Traininq of c:ounte~Pazt& in the various a.specta of Tool " 
DesiQDI 

- Paxticipat.ion in the activities of Mould MaJdnq course. Suqqest 

further t~g pro9r•11• in the speciallty1 

- Deliver lectures on subjects mlated to speciality7 

- Pmvide infomation on a4vancea in the pmdw:tion of moulcla and 
toolin9 for pl .. UC8 proce••inc; with P&fticulan anpha9ia on 
deaign of articles, c!eai911 and production of moulds• maintananc:e 

materials and rnac:hinexy Wied. 

• ••• 2 
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- T•tinv of mulda 8IM1 o~:lai•atialll 

- ConductiD; a sbo~une OIL "IntmdllctJoD = P.!Ddud 

Desi.~· (Tentative date• 1fth • ~ Dec. 1M4> 1 

- Pmpuation of =une mated.el.a for the pmpo..S couz:ee•1 

- I.ec:t.un p~ on •Recmt dn9loPHDta ill Inject.ioa 
Moulda"(for 11/11. Gujarat Plastics Masmf~a Assn.) 1 

- Simple quality contml •thoda fer InJec:tioll Mou14J.a91 r 

- ReCIQlllllendation of mfenncs tookllr pedodicala " eclw:at.ion 
aldar 

- Viai.t t:o UCL • Midnsaing 'to Pltl1 

- Visits to indwltnea/insUtuta• ill and a.mund Alwr1abw' • 
.
7
' Bc:nbll' for a~hening/astabl iahiDg amta=ta. 

I . 
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CIPET, GUINDY, MADRAS - 600 032 

UNDP PR:>JEcr No .DP /lND,., 2/0 ff 

•Plasti.c Materials & Pmduct Testing 
Proqranme in India• 

!!.:Q~!R!~~~U!~ Des!~~~c:a~n: 
MR. M..JERSEN 

Ahnedabad/Hadras - 3 mAn - Oct., Nov., & Dec. 1984 

Counter Parta at Madras&- M/s.la.ppuswamy (Processing) 1 
A.R.Subrainanian (Tool Room) ; 
Mohd. l!1 ainar CDesign) • 

Mr. S .Swaminathan 
Mr. M.K.RC!lllDOhan 

os.10.84 I- Introduction & Briefinq1 

10 ~ 84 {- Familiarisation with variouS CIPET facilities and 
• • activities1 

- Woi:k Progranme finalisation1 

- Participation in the shcu:t-proqramme on -rooling for 
Plastics•, 

Lectw:e on •Recent developnents in the Design & Fabricatic 
of Moulds• 1 

2s.10-.a4 I- As.sistance and participation in the short-p~gramne on 
to I •Intmduction to P·roduct Des1gn•(31.10.e4 to 02.11.a4l; 

24• 11•84 I - Conducting a one da,y seminar on "Recent developnents in 
Injection Moulds (Ipcluding CAD ,..t:AM) 

(Tentative date a N~ember 19th) 

- Providing infomation on advances in the production of 
moul.da and tooling for plastics processing1 

- Testing of mouldsioptimiaation; 

- Imparting knowledge and providing enough guidelines for 
developing moulda for the followinga-
(a) Hot runr.er moulda1 (b) Sandwich moulclinq1 (c) Two colc 

moulclinq1 (d) Precision moulding (tolerances etc.) 1 

(e) fntemal undercuta1 Cf) Insert Moulding (g) Outsert 

Moulding Ch) Automatic unscrewing. 

• •• 2 
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- Intmducing the techni1:es of CAD PK. commenting on 
its relevance to CIPET s activities1 

- Briefing on setting up of an infomation Centre/Data 
collection: 

- Pmcessing&- Review of machinei:y available and 
impi::ovea.ents suggested1 

Strengthening extrusion capabilities. 

- Review of Syllabus•-

--Review CIPET' s approach on Mould Design " 
production1 

How the time factor can be controlled and 
improved up on. 

Typical case study •. 

- Assistance related toa-
(a) Assembly methods {Ultrosonic, SnaP-fit etc.): 

(b) Designing; Tooling & Pmcessing of filled Engineerlng 
Plastics1 

(c) Develo~nts in Surface StWll;JQ n.~ ... ( rt.-. t.• 

(d) Toy moulds - Designs: 

(e) Electro foming1 

(f) Guidance in the design and developnent of test 
equipnents1 !"",;:.,..,, .r&-•/)' · 

(g) Any other specific problems in Tools & Design: 

(h) Discussion with varlous section-beads for better 
inter departmental ac:tivities1 

(1) Reconmendation of reference books, periodicals " 
educational aids1 

(j) Addressing PRI Members1 

(le) ·Visits to industries & institutes in Madras & 
Bangalore (arrc, Em Pany, m-1'1') for strenqthening 
contacts. 

00000 
000 
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DAlE TIME 

MADRAS 

10 October 11:00 - 12:}0 

AHHEOABAO 

18 October 9:4S - 12:30 

19 October 9:}0 - 12:}0 

29 October 10:}0 - 12:00 

MADRAS 

}l October 

10:4S - 12:00 

9 November 14:00 - lS:JO 

~·· 

LIST Of TRAINING COURSES 

COURSE/LECTURE 

Tooling for Plastics 
- Latest trends in design 
and fabrication. 

Mould Making course 
- Checking of mould drawings. 

- The injection moulding process. 

- Polishing of injection moulds. 

Introduction ta Product Design 

- Designing with plastics 

Quality Control and Product 
Liability 

LECTURE NOTES 

B pay1:rn 

PARTICIPANTS 

Die-makers and supervisors in 
Tool Rooms. Staff from ClPET 
( approdmat.el y 20 participants) 

StudAnts and staff from C lPE l 
( 20 participants) 

Students and staff from Cl PE r 
( 20 participants) 

Students and stat'f from ClPE 1 
( 20 participants) 

(9 parts + l CIPET/AMD 
l l reg l st.el' ed ) 

St.aff from CIPEI + invited 
9Uf'lt;Jt.s (24 participants) 

:r:-
0 
0 
~ 
::s 
p. .... 
>< 
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DATE 

19 November 

22 November 

2} November 

AHM£DABAO 

26 November 

TIME 

10:}0 - 11:00 

12:00 - H:OO 

14:}0 - 15:}0 

lS:45 - 16:}0 

10:45 - 12 :00 

9:}0 - 10:}0 

12: 15 - n: JO 

14:}0 - 15:}0 

10:-}0 - 11:}0 

COURSE/LECTURE 

Recent Developments .in 
Injection Moulding 

- Introduction to the seminar. 

- Process control. 

- Developments in injection 
moulds. 

CAD/CAM in injection moulding. 

Introduction to Product Design 
Can't. 

- Designing with plastics. 

- Effects of processing 
conditions. 

- Shrinkage dimensions and 
tolerances of injection 
moulded articles. 

- Case study (with Mr. Kuppuswamy) 

Introduction to Product Design 

Int.roduct. ion to fundamentals of 
product design. 

LECTURE NUTES 

Booklet with 
lOS pag6a. 

S JHUJeS 

PARTICIPANTS 

Entrepreneurs, myrs., enyrs., 
foremen and supervisors engacJml 
in mould design, mould fobr ica·· 
t lon, mould processing anti 
quality control. 

(44 parts. + 11 guests and staff 
from CIPET) 

See Jl October. 

Designers, superv isnrs, group 
leaders, senior technicians, 
tr~inin~ personnel and n re r neur • . r stRPF fr6mgcr11~t1~erec1 + 
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OAlE 

1.1 November 

28 November 

} December 

4 December 

Tit£ 

l0:4S - 12:}0 

13:30 - 15:30 

9:30 - 11:00 

ll:lO - 15:00 

9:45 - 10:10 

12:00 - 12:30 

9:30 - 10:30 

11 :lS - 11 :45 

U:lO - 14:30 

COURSE/LECTURE 

- Moulding methods vs 
product desi~n. 

- Process limitations on 
product design. 

- Design for stiffness 

- Advances in product design. 

Quality Control & Testing of 
Plastics Products. 

- Introduction to quality 
control. 

- Measurement of dimensions 
of plastics products. 

- Methods of quality control 
for plastics produc.ts. 

- The systematic approach to 
failure analysis. 

- The application of statistics 
to failure problems. 

LECTURE NOTES 

5 + 4 pages 

7 pages 

11 pages 

5 pages 

7 pages 

PARTICIPANTS 

Supervisors and entr\'!preneurs in 
plastics industry. Degree in 
Science Engineering, some 
experience in plastica/appli­
tion of plastics. 

(S part./7 registered) 
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DAlE 

10 December 

11 December 

17 December 

28 December 

T It.£ 

14:00 - 14:45 

15:00 - 15:10 

9:30 - 10:45 

11:00 - 12:00 

1}:30 - 14:30 

15:30 - 16:15 

2 weeks 

COURSE/LECTURE 

Recent Developments in Injection 
Moulds and Moulding. 

Mould finishing. 

- Multi-purpose moulds. 

- Introduction to recent develop­
ments in injection moulds and 
moulding. 

The influence of processing 
parameters on part properties. 

- Microprocessor controlled 
injection moulding machines. 

- Optimization of the moulding 
process. 

Injection Moulding. 

(The 2 week course was postponed 
until 7 January - lU January, 
1905 due to Parliamentary elections) 

Tot.al ••••••• 

- - -oOo-

LECTURE NOTES 

13 pages 

5 pages 

5 + 5 + 10 pages 

5 + 5 + 4 pages 

7 pages 

5 pages 

-------·-----

PARTICIPANTS 

Engineers, supervisors, and 
senior technicians in the field 
of plastics. 

(12 parts., 16 registered) 

(13 participants have 
registered) 

221 pagas 



SPONSOR CERTIFICATE 

We sponsor the following candidates 

Seal end Signature of 
Sponsoring Autho11ty 

Address for Communication : 

THE COURSE CO-ORDINATOR 
.. TOOLING FOR PLASTICS" 

CENTRAL INSTITUTE OF PLASTICS 
ENGINEERING & TOOLS 
Guindy, Madras-600 032 

CIPET 

The Central Institute of Plastics 
Engineering and Tools was esteb1isl;ed at 
Madras by the Government of India under 
the Ul'l.DP with ILO as the executing 
agency, during the year 1968, for training 
Mould Designers, Mould Makers and other 
Technicians required for the Plastics 
Industry. CIPE T has recently eslablished 
an extension centre at Ahmadabad 10 

serve the Western Region with the 
assistance of Government of India and 
Govt. of Gujarat. 

The lnstilute of offers highly speclal111d 
end prac1ical-oriented training machine 
international standard• in the fields of 
Plas:lcs Engineering /Technology, The 
Institute also conducts Short Term non­
residential prog1ammes to enable the 
Industry lo sponsor their existir"g 
employees. It is expected that such 
programmes, dealing with specific aspects 
of Plastic Engineering/Technology shall be 
utilised by the industry to meet tomorrows 
challenges of devt1lopment and expansion. 
The following Sho1t Term programmes a1e 
scheduled for the period ending 
--1984. 

Introduction to Product Oeisign : 
October 31st to November 2, 1984 

Extrusion and Blow Mould Design : 
November 23 and 24, 1984 

Introduction to Plastics Proce11ing 
Techniques: 

December 11 to 14, 1984 

Quality Assessment of Plastics Films: 
December 19 to 21, 1984 

For brochure. Nomi11atio11 Form a11d 
R11gistratio11. µlease write to : 

The Director 
CIPET 
Guindy. Madras-600 032 

CI PET 

Olle1s 

Short Term Programme 
on 

"TOOf,ING FOil t•LASTICS" 

CoutstJ Director 

Mr. M. ABDUL RAZACK 
SENIOR TOOL ENGINEER 

Course Co-ordinator 

Mr. M. K. RAMMOHAN 
TOOL ENGINEER 

CENTRAL INSTITUTE OF PLASTICS 

ENGINEERING AND TOOLS 

Guindy, Madras-600 032 

)it 

ID 
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p,. .... 
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Grams: CIPET Tel : 432371 



Title : 

"TOOLING FOR PLAST1cs·· 

Venue: 

CIPET 
Industrial Estate 
Guindy. Madraa-600 032 

Duration: 

from 10th October to 
12th October 1984 

Between 10-00 and 16-00 Hours 

LHt Date for Nomination : 

1st October 1984 

For whom: 

For Die makers. Chargehands. Supervisors. 
Techniclanund Entrepreneurs in this ll•ld. 
Preferenc~ wili be given to sponsored 

candidates. 

Course Content : 

1. Types of Moulds 
2. Mould Steel Stilection 
3. Preparation of cores, cavities using 

special machines 
4. Plastic Materials 
6. Trouble shooting during moulding 
6, N. C. Machines 

Methodology : 
Lecture classes. in-plant practice, case 
study and discussions. 

Objectivea: 
The course Is intended for Tool rooms 
which are manufacturing Press tools. Jigs, 
Flxutres, etc .• and yet no Plastics Mould• 
for want of technology and design aspecls. 
Th• course is very suitable for Ole Malters 
and Supervisors in Tool Room. 

Intake Capacity : 

SIXTEEN 

Mode of Selection : 

First come first served 

Course Fee: 

Rs. 450/- per participant 
(Non Residential) 

;•· 

li'lclude course material•. lunch and tu) 

Cheque/Dt•ft shoula be drawn in favou1 of: 

DIRECTOR 
CIPET 
Madres-600 032 

APPl.ICA T\ON FORM 

Short Term Programme 

on 
"TOOLINGS FOR PLASTICS" 

10-10-1984 to 12-10-1984 

CIPET 
MAORAS-600 032 

Name .............. . 

Age ................ . 

Qualifications ....................................................... . 

Deslgnallon .. 

Expe1 lence ......................................................... .. 

Malling Address. 

Cheque/Draft No ........................................... . 

Date ............................ . 

For Rs ................... (. 

On Bank. 

encloaed. 

Telephone No ... 

Date: 

. .............. ) 

Signature of Applicaol 



CENTRAL INSTITUTE OF· PLASTICS ENGINEERING .AJ.'ID TOOI.S 

GUIN~Y, MADRAS - 600 C32 

SHORT TERM PROG!Wil4E 

mr 
INTRODUCTION TO PRODUCT DESIGN 

(31.10.84 to 2.11.84) 

?kOGRAMME 

1.11.84 - THURSDAY 

09.30 - 10.30 - Plastics Processing Methods - Mr. S Md Nainar. 

10.30 - 10.45 - T E A 

10.45 - 12.00 - Designing with Plastics. Dr. Jensen. 

12.00 - 13.30 - Identification of Plastics. - Mr. P Poomalai. 

13.30 - 14.30 - L U N C ff 

14.30 - 15.30 - CAD/CAM for Plastics Tooling - Mr. M K Rammohan 

15.30 ~ 16.30 - Plastics Processing rracticals. 

2.11.84 - FRIDA.Y 

09.30 - 10.30 - Effect of Processing -
conditions. 

10•30 - 10.45 - T EA 

10.45 - 12 .. 15 - Testing of Plastics. 

12.15 - 13.30 - Shrinkage, Dimensions and 
Tolerances of Injedtion 
Mould articles. 

13.30 - 14.30 - L U N C H 

14.30 - 15.30 - Case Study. 

15.30 - 16.30 - Colcluding session. 

Dr. Jensen. 

Dr. K Ramamurthy 

Dr. Jensen. 

Dr. Jensen & 
Mr. A Kuppuswamy, 
Mr. S. Md Nainar 



' ' 
CENTRAL nrsTITUTE OF PLASTICS ENGINEERHTG il1D TOOLS 

GUINDY, llADRAS - 600 032 

SHORT TERM ?ROGR.Am 

Q!! 
INTRODUCTION TO PRODUCT DESIGN 

(31.10.84 & 22nd, 23rd Nov '84) 

PROGRAD!E 

22.11.84 - THtJRSDAY 

09.30 - 10.30 - Plastics Processing Methoss - Mr. S Md Naina.r 

10.30 - 10.45 - TE A 

10.45 - 12.00 Designing with plastics - Dr. Jensen 

12.00 - 13.30 - Identificction of Plastics - Mr. P Poom3.lai 

1~.30 - 14.30 -LUNCH 

14.39 - 15.30 - CAD/CAM for Plastics Tooling - Mr. M I Ral!llllohan 

15.30 - 16.30 - Plastics Processing Practicals. 

23.11.84 - FRIDAY 

09.30 - 10.30 - Effect of Processing -
conditions. 

10.30 - 10.45 - T E A 

10.45 - 12.15 - Testing of Plastics 

12.15 - 13.30 - Shrinkage, Dimensions end 
Tolerances of Injection 
Kou.ld articles. 

13.30 - 14.30 - L U N C H 

14.30 - 15.30 - Case Stu.dy 

15.30 - 16.30 - C~lcluding session. 

- Dr. Jensen 

- Dr. K Ramamurthy 

- Dr. Jensen 

- Dr. Jensen, 
Mr. A Kuppuswamy 

&Hr. S Md Nainar 

tl 

I 
I 
I 
' 



F ~~~ 

' ) 

- ... 

Proaraame Scbe~ale : 

VE NUB 19th Jl.lovembcr 1984 

HOTEL TAJ COROMANDEL, 
NUNGAMBAKKAM. 
MADRAS. 

Tl•l•1•: 

09-30 hours to 16-30 hours 

Oltjectln1: 

To shere the experience of Dr. Mogens Jensen, 
(UNDP,Expert) on Jnjcclion Moulding-Design. 

Mould fabri~tion and Processing. 

Fees: 

The Parti~ipation fee for this Programme is Rs. 200/- per partici­
pant includes Seminar Materials as well as lunch and refreshments. 

Realstrailoa : 

A registration form is attached. We request you to kindly inform 
us of your company's nominations at th~ earliest. The programme 
fee may be sent by cheque/demand draft drawn in favour of 
DIRECTOR. CJPET, MADRAS-600 032. Kindly inform us of 

your nomi~ations as soon as possible. 

ONE PAY SEMINAR ON 

RECENT DEVELOPMENTS 
~N 

INJECTION 
MOULDING-

By 

Dr. M. JENSEN 
UNDP expert in 
Mould D:sign and Fabrication 

Organ iscd by 

CENTRAL INSTITUTE OF PLASTICS 
ENGINEERING AND TOOLS 

INDUSTRIAL ESTATE 
GUINDY, MADRAS·600 032 

Tel : 432371 Grams : CIPET, Mudrus 



About CIPET 

CIPET. an auhuH1mous l11-.tirn1c in 1he Minis1ry of Encrt-tY. 
Depar1mcn1 of Petroleum, Govcrnmen1 of India. has wilh UNDP 
ussis1ance, sci up u un ii for I rn ining, devcl11pmen1, 1es1 ing 111• ' 

consuhancy service'> for the Pl:isl ics lndmtry. The unit's desi~" 
section, toolroom, rroccssing shop und producl le'il ing centre 11re 
equipped wilh sorhislicated nmchincry c11p11ble or carrying 0111 
most operations connected wi1h plastics. Training is imparted 
in the fields of tool designing. plastics processing, qunlity control, 
mould/ tool/ die m:1k ing, mould polishing, etc. The unit nlso 
offers advisory services in plastics mould designing, mould making, 
mould polishing and plastics processinlt; documen iat ion and 
abstracts of literature on plastics mould design and manufacture; 
information on the manufacture of plastics materials and processing 
equipment; etc. It undertakes the inspection and sampling of 
moulds; mouldability testing and optimising processing conditions; 
physical, chemical, mechanical, electrical and optical testing nf 
plastics materials and products: and standardisation of mould 
components and plastic products. 

Dr. Mogeoas Jtnsen :-

The leader of the seminar is an internal ionally recognised 
UNDP expert in the fields of Mould Design and Fabrication. He 
is the member of the Danish Society of Polymer Technology, 
Plastics Institutes of Great Britain, British Institute of Rheology. 

Now he is the manager, Process Development, LEOO AG, 
Research & Development Department, Switzerlund (A lending 1oy 
manufacturer). He has the sound experience over two dec11des in 
the licld of Plastic~ Engineering und Technology. 

He has profcssionul experience in industrialised us well ns 

less lndustrinlisc'I Countries. He hns :.uh111i11cd two advisory reports 
to DANIDA on the Chilean Plnslics lndus1ry und DANISU 
National Rcporl in 197!1 on furlurc 1cch11ol11gical services 10 the 
plaslil:s sector in Dcnmurk. 

tic hns puhlii.hcJ nu111y lll'I ide, conference papers nnd 
research reports on Plastics Prncessing, rropcn ie:. 1111J pcrfurnmnce 
.. r lnil·~·1i11n M1•11llkd ankle:.. t111ali1y cnu1wl ami ,:,111-.ult;am·y. 

Thi~ Scmi1111r. gives IWI opportunity 10 be wi1h Dr. Mogcno; 
Jensen in sl.aring his wide experience on Jnjec1 inn Mnulding 
Perso1u planning to attend 1he seminar ure requcsle'J to provide 
<1etnils of the spcciOc problem!! in udvunce so that they can be 
discussed in prnhlem !inlving sesdnns. 

Prngrnmmc Schc.Jul.: 

And Regis1r111io11 Formnli1ie:. 
Specified Ovcrlcnl' 

Plcuse 1 urn over 

FOR ENTREPRENEURil, 1v.ANAGERS, ENGINEERS, 

FOREMAN AND SUPERVISORS ENGAGED IN 

MOUJ.D l>l~SIGN, MOULD FABRICATION 

M01Jl.O PROCF.SSING ANI> QUAJ.11'\' CONTROL 

TOPICS TO 
BE COVERED 

O ENGINEERING PLASTICS 

O OESIC'iNING WITll PLASTICS 

fJ PROCESS I NG I NFl.UF.NCI! ON PRODUCT 
PROPERTU:S 

O Al>VANCllS IN PRODUCTION OF MOUl.l>S ANI> 

TOOl.IN<.i FOil l'LASTICS PllOCESSIN(i tC'Al>,'t.',.\1\11 

r1 CASE STlJll\'. 
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FACILITIES AVAILABLE : 

Pla1tlu Proceulng Equipment•: 

Hand inieetion Moulding Machines of 1 /2 
~. 1 oz. & 2 on ahot ca~lty, Automatic lniee· 
tion Moulding ~A.chine (Pl - 130 of H. M. T.) 
of 130 tonn•• clamping preHure, Automatic 
Injection Moulding Machine (IS-80 A ol S L.M. 
Maneklal) of 80 tonnes. clamping pressure. 

Hand Blow Moulding Machine ( 2 011 ), 

Automatic Blow Mouldh:g machine ( 1 Litre 
capacity) of Windsor 

Vacuum FOfming Machine (Packart Make) · 
Moulds with different mechanism• of working. 

Plaatlca Testing Equipment• : 

Contour Cutter, Density Column Apparatus, 
lnstron Universal Tester, lmpactometer, Burst 
Strength Tester, Slip & Friction Tester, Gas 
Permeability Apparatus, Water Vapour Perme· 
ability Apparatus, Brabender Pla1ticorder, Mell 
Flow Indexer, Heat Di1tor1ion/Softening point 
Apparatus, Oxygen Index Flammabillty Teater, 
Haa, Clarity & Gloss meter, Polarising Mier· 
oscope, Megometer, Tear Tester. Polar,-o-Scope. 

Tool Room Machinery : 

Power Hacksaw, Shaping Machine, Radial 
Drilling Machine, Bench Drilling, Vertical & 
Universal Milling Machines, Cylindrical Grind· 
ino Machine, Tool and Cutter Grinder, Surface 
Grinder, Deckel Jig boring Machine, Lathes, 
Pantograph with Single lip Cutter Grinder. 

.. 
CENTRAL INSTITUTE OF 

PLASTICS ENGINEERING AND 
TOOLS AHMEDABAD. 

Offe1·s· 

Short Term Programme 
ON 

Introduction to PrQduct Design 
21th Nov. '84 to 28th Nov. 1184 

Course Director 

Mr. HEMANT MEHTA 

Course Co-ordinator 

Or. MOGENS JENSEN. 
(UNOP. Expert) 

Addr1111 : 

A/2, 349, Phase II, Vatva Industrial Estate. 
Vatva, AHMEOABA0-382 446. 

Phone : 876628 

Head Olflc11; 

CIPET, Guindv. Madraa-600 032. 
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CIPET: 

An Extenllaft CenU• of Cenu .. Institute of 
Plastics Engineering and Tools (CIPET) Madtas 
has been eatabliMd at Ahmedabad to serve the 
Western Region with the 1sal1t1nce of Gover­
nment of India. Government of Gujarat and 
U.N.D.P. 

TIM institute offers highly specialised pra­
ctical oriented training courses of short and 
long duration. matching th• international 
standards in the field of Plutic1 Engineering/ 
Technology. Testing laboratories have alto been 
setup at this centre with the assistance of 
U. N. D. P. for extending the test facilities and 
quality control in the area of plastics. · 

Title : 

Introduction to Product Design 

Venue: 

CIPET Extension Centre, 
A/2, 349. Ph11te II, 
Vatva Industrial Estate, 
Vatva, Ahmedabad-382 445. 

Duration : 

from 26th Nov. '84 to 28th Nov. 1984 
(Three Days) ( C\· ?,o °"M - ~ P· M) 

Objective• : 

- To lndroduce the Product Design Prin­
ciples for Plastics Products. 

- To generate design awareness. 

- To induct quality consciousness in 
relation to product design. 

~ 

.. 
CourH Content : 

1. Principles of Product Design. 

2. Plastic• Materlalt·Structure & 
Properties. 

3. Plastics Proce11lng Methods. 

4 Proce11lf1g limitations on Product 
Design. 

6. Design for st1ffne11. 

6. Identification of Plastics. 

7 Testing of Plastics for quality conarol. 

Methodology : 

Lecture cla11es, lnplant practice, CaH 
Study and Discussion. 

Ellglbillty : 

Designers. Supervisors, Group Leaders, 
Senior Technicians Training Personnel 
and entrepreneurs. 

Intake Capacity : 

Fifteen 

CourH F••: 

Rs. 260/-
Non Residential ( Including course mate-
rial, lunch and IH ) 

Bank Draft •hould be drawn:ln favour of : 

CIPET Extension Centre,· 
Ahmedabad. 
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CENTRAL INSTITUTE OF 

PLASTICS ENGINEERING AND 

TOOLS AHMEDABAD. 

Offers 

Training Progran1me 
ON 

Quality Control & Tasting of 
Plastic products 

3rd and 4th December 1984 (2 day•) 

Course Director · 

Or. A. B. MATHUR 
Assistant Engineer 

& 

Dr. MOGENS JENSEN 
Undp. Expert 

Address ; 

A/2, 349, Phase II, Vatva Industrial Estate. 
Vatva, AHMEDABAD-382 446. 

Phone : 876528 

Head Office : 

CIPET. Guindy, Madras-600 032. 



ClPET : 

EXTENSION CENTRE Ahmedabad. 

The Central lnstitute of Plastics Engineering 
and Tools (CIPET) was established by Govern­
ment of India with the assistance of UNDP 
and llO at Madras during the year 1968, for 
training in Mould Making, Mould Design and 
Plastics Processing so as to develop the man­
power required· tor the plastic industries. An 
extension centre of this i11stitute has been est­
ablished at Ahmedabad to serve the western 
Region with the assistance of Government of 
India, Government of Gujarat and UNDP for 
extending the training facilities in this Region 
compffsing states of Maharashtra, Gujarat. Raj­
asthan and Madhya Prades~. 

The institute offers highly specialized pract­
ical oriented training courses of sho'lt and long 

- duration matching the international standards 
in the field of Plastics Technology/Engineering. 

A well equipped testing laboratory has now 
been set up at this centre with the assistance 
of UNOP for extending the test facilities to the 
plastic industries and with these available faci-

- lities. practical oriented specialized training pro­
gramme on quality control and testing have 
l~n planned to ensure exposure of candidates 
to the practical problums involved in the rele­
ven1 areas of study. 

Title 

"Quality Control and Testing of 
Plastic Products" 

Venue : 

<;:I PET Extension Centre. 
A/2, 349. Phase - II 
Vatva Industrial Estate. 
Vatva, Ahmadabad 382 445. 

Duration : 

03-12-84 to 04-12-84 (2 days) 
From 0930 hrs. to 1700 hrs. 

Objectives : 

- To impart training on the quality control 
testing and evaluation of Plastics. 

For the awaren!ess of the fac1ors that 
affect the quality of products. 

- To induct Quality Control conciousness 
and importance of Testing. 

Tentative Scope : 

- Introduction to Quality Control. 

- Methods of Quality Control for 
Plastic Products. 

- Standardization. 

·- Identification analysis and characterisa 
tion of Plastics. 

- Main characteristics of plastic materials 

- Tests and Testing equipmen•s. 

- Product Testing. 

. ... 
Metho1lolouy 

l.octurcs Demonstrations anct Procticnls. 

Eligibility : 

Supervisors and Entrepreneurs in plastics 
industry. Degree In science & Enoinee.ino/ 
Technology. Somo experience in Plastics/ 
Application of Plastics. 

Prefarence will be oiven IO sponsored 
candidates. 

Co se Fee : 

Re;, 200/-

(non residential, includes course me1uri­
als, lunch & ten ) 

Intake Capacity : 

TWELVE 

· Closing Date for Registration 

23rd November 1984 

Bank Draft should be drawn In favour of: 

CIPET Extension Centro. 
Ahmedabad. 



FACILITIES AVAILABLE : 

PIHtlce Procenlno Equipment• : 

H•nd Injection Moulding M•chlnea of 1 /2 
oz, 1 oz. & 2 on ahot c.paclty, Automatic Injec­
tion Moulding Mlchine (Pl - 130 of H. M. T.) 
of 130 tonne• cllf'!".~ng preaaure, Automatic 
Injection Moulding M1Chlne (IS-80 A of SLM. 
Manekl•I) of 80 tonne• cl.mplng preaaure. 

Hind .. low Moulding Machine ( 2 011 ), 

Automatic Blow Moulding machine ( 1 Utrt 
c•pac:ity) of Windaor. 

Vacuum Forming M•chlne (Pacbrt Mike) 
Moulda with different mechanlama of working. 

Plutloa Teatlng Equipment• : 

Contour Cutter. Denalty Column Appar1tua, 
lnatron Unlverul Tt1ter, lmpactometer. Burat 
Strength Teater, Slip & Friction Tt1ter, G11 
Permeability Appar1tu1, Water V1pour 'perme­
ubilitv Appu1tua. Br•bender Pl111icorder, Melt 
Flow Indexer. He•t Distortion/Softening point 
Appar•tua, Oxvgen Index Fl•mm•bHity Teater, 
Hue, Clarity & Gloaa mttlf, Polarlalng Micro­
scope. Megometer, Tear Teater. Polar,-o-Scope. 

Tool Room Machinery : 

Power Hackuw. Shaping Machine, Redial 
Drilling Machine. Bench Drilling, Verllcal & 
Unlver11I MIHlng Machines. Cylindrical Grind­
ing M1chine. Tqol 1nd Cuner Grinder,' Surface 
Grinder, De~kel Jig ·boring M•chine, L•tht1, 
Pantogr1ph with Single Lip Cutter Grinder. 

Offer• 

Shor.t Term Programme 
ON 

Recant Developments in . 
Injection Mould· I ·Moulding 

10th Dea. 1884 to 11th Dea. 1814 

Cour11 Director 
lhrl G. K. LALCHANDANI 

Courae Co-ordinator 
1. Dr. A. I. MATHUR 
2. Dr. MOGIN8 JINllN 

(UNDP. Eicpart) 

AddtHI: 
CENTRAL INSTITUTE OF 

PLASTICS ENGINEERING AND 
TOOL& 

A/2,-349, Ph11a U, Vatva lndu1trlal E1t1t•. 
V1tv•, AHMEOABA0-382 446. 

Phona : 878628 . 
H .. d O/llo• : · 

CIPET, Gulndy, M1dr11-800 032. 
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CIPET : 

An Extenalon Centr• of Central lnstltute of 
Plaatict Engineering and Tools (CIPET) Madr11 
hu been .. tabll~d et Ahmedebad to aerve the 
Western Region with the eaalatence of Govern· 
ment of India. ~overnmeni of Gujar1t and 
U. N. D. P. 

-· 
The i~tltute 9ffer1 highly apeclaliud pr•· 

ctical oriented training couraes of short and 
long duration. matching the. International 

-atandards ··1n' the field ot Piaslica Engineering/ 
Technology. T .. ting lliboratoriea have also been 
setup et this centre with the aalistance of 

. u. ·..-.. D. r.. for eJttend~ng tf.\41 teat !aclliUea and 
q~~ity contro~ In th• area .of. P.laatlcs. 

.. 
.. , 

. .. . . ' 

.. . ... ~ ~ . ' 
. .... .. .. 

-. 
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Tltle : 

"Recent Development In Injection 
Moulds and Mo1.1ldlng" 

Venue: 

CIPET Extension Cent•e, · 
.A/2, 348. Ph11e II, 
Vatva Industrial .Est•t•, 
Vatva, Ahmedabad-382 445. 

Duration.: 

10th December '84 to 11th December 1984 
(Two Da'fl) 
From· 09-30 Hours to 17-00 Hours . 

CourH Conten~ : 

1. Lateat Devlopments In Mould Design 
2. Machining & Mould Finishing · 
3. Injection Moulding Machines · · 
4. Multi-Purpose Moulds & Mould Material• 
6. Micro Injection Moulding 
6. Plastic Raw Materlals & Quality Control' 
1:. Trouble Shooting 

Objective•: 

To update the knowledge with the l1t11t 
moulding metho!ia, · pr1ctlcal development•, 
machining methods, mould pollshlng ind 
1tandardl11tlon of mould part•. 

. • Methodology : 

\ 

LwL :urea, I nplant Trelnlng, f'llm Progremme 
etc. 

Intake Capaoltv : 

FIFTEEN 

For Whom: · 

Engli:ieera, S11pervlsor• and Senior Tech· 
nlclan1 In the field of pl1stlc1. C1ndld1t11 

.aponaored . by lndu11rl11 will be given 
Preference, 

CourH Fee: 

· R1, 200/~per panlolpant (lnclud11 courH 
m11t1rlals, 111 and· lunch), Participants 
tiave to make their own errangemena for 
1tay and· transport . 

B•nk Dr•ft ahould be ·drawn. ln;f•vour of : 
,. . . ·. ·· .. .,, 

. (;IPET Extenalon Centre, 
. Ahmedab1d, 



">;( r-~~ .. _,. 

rr:::=~:::::::~=~~~:~-~~~--r------

9 ~ 
11 11 
II 11 

II II 
\I \J 
t'· ,, 1L ____ ,, 
L--? r--.J 

[_§-u----.......... - ......... ~.­................ .......... 

........ 

Ck­... ~ 

..... 

...... 

...... ,.., 

,, .... , .... , 

=1 cetftt 

Fig. 6.5 Instrumentation of injection mouldin9 nrnchinc 
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