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2.

I1I. Introductigg

Project 3ackground.

The School Science Equipment section of the Ong Xarn Kha
Kurusapha manufactures educational, demonstration, and teaching
equipment for the educational establishments in Thail nd,
(mainly seccndary), in conjunction with the Institute for the
Promotion of Science and Tecnnolojy (IPST), which is the nrimary

designer of the equipment.

A UNIDO expert was responsible for advice and assistance for

the initiation and operation of all manufacturing processes,

including the production of plastic mculded components. (See
expert's terminal report dated 30/9/80: Leonhard.)

After the de?artu*e of this expert, additional aid was requested
in the form ;f & *Plastics Prcduction Technician' (Project
Revision, Budget Csde I, dated 30/10/80), it having been decided
that this section of production would benefit by a further input
of techfical expertise.

On the arrival of the Plasties Production Technician, iiL was
found that no mould design facilities were in existence, the
toolroom was inadequate in terms of equipment and expertise,
and the moulding dept. inefficient due to inexperience and
general working arrangements. Contributing in larze measure to
the inefficieney of the moulding dept. was the poor design and
condition of tie existing moulding tools, some of which were

manufactured in house and some by outsidie sources,

Summary of official arranzements,

28/3/75. Original vroject document signed.

Project Revisioa = Amendment to the project document calling
further (éudget Code I.d.d. 30/10/80) technical assistance for
the plastics secticon,

—




Project Site: The manufacturing sections of the works were not
ideal in layout, due to lack of svace and general working
environmental arrangements. The assembly section was good. A
nuxber of machines necessary for toolmaking were situated in
another factory some distance away and wers used for seneral

machining and naintenance work.,

On January 26th 1982, the expert was hos»italised, and was
absent fron the project until March 29th, during which period
the entire project was re-sited in a different area. Whilst
the assembly dent. was still good, the general arransement of
the machining depts. was still considered inadequate due to
layout and general iack of space; the toolrooa beinz large

enough to house only one machine.

Government Invuts: Equivpment: 1 Granulating m/c - E338,00)
(from 5/8/31-30/7/82) (s1652)
Manoower: Hine personnel (Toolroom &

Mouldins Dent,)

Counterparts: o counterpart provided.

UNDP/UNIDO: 1 Plastics Prod. sxpert 12 m/m
(from 5/8/81-30/7/82)

Plastics Prod. Tech. Expert: Arrival uate: 5/8/81.
Plastics " " " : Departure date: 30/7/82.

Short Term Objectives. To improve the quality and competetiveness

of plastic moulded components through improved rmould design,
toolmaking methods, and moulding techniques, and help towards
achieving self sufficiency in.these skills,

Long Term Objectives. To contribute materially to the manufacture

of sclool science equipment, thus upsrading the quality and
standard of teaching and education in the Xingdom, in addition

to creating emnloyment and saving foreign currencye.
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IV. Findings. Action Taken.

Main activities of the Zlastics Section.

These consist of the desizn, manufacture, and operation of

moulding tools, to produce plastic components which form

integral parts of scientific and educational items for use in

the educational system of Thail=:nd,

The activities necessitate the availability of knowledge and

exverience in the field of mould design; versonnel experienced

and skilled in mould toolmaking, and equipment of sufficient

quality and variety to enable this function to be nerforued;

exnerienced moulding machine operators and moulding machines

of sufficiently hi-h standard aad capacity to manufacture the

required quantities of mouldings. Plus adequate premises; and

necessary items of ancillary equivnment for efficient operation

of all three departments.

General

(i)

There were no adequate desizn facilities and personnel to
form the basis of a self contained plastics unit. Designing
was perforaned sketchily by toolroom perscnnel and revealed

a lack of expertise and experience; there was no organisation

for recording desizn data.

Strenuous efiorts were made to introduce practical design
knowledze and a system which would continue after the
expert's denarture, with little success due to no personnel
wiih the necessary bacizground, qualifications and experience
being made available. (Appendix 4. Para 2 (i) Design
Section.) 3ubsequent to the general summary of the
situation dated 301 November 1931, (Apvendix 4., Para 2 (i)
Desizn Section) the works drauzhtsman has been ensajed for

a consideravle period plannin; the move to new vremises.




After the move, he was the zeneral factotum in renair,
_renovation, imsresairy-renssaiieny alteration, reuzoval
and siting operatio's., This meant taat he was unable

to work with the expert in detailing moulds and standard
mould bolsters, and t-e expert took over this operation,
sometimes fully, but usually only in such a way that
would enable the toolroog to proceed = this being a time
consuming operation. This, however, led to a decrease in

the estimated aumber of desi-~ns completed.

The ranze of toolroom equipment was, and still is,
inadequate for making the required ranje of moulding
tools to an acceptable standard, this in turn placing
limitations on desizn metiiods. A furtiher consideration
is that, with the 2xcentinn of one mac:ine, all equinment
is now situatel in the zeneral mackinin; area (after
factory re-site), including fittings denchesj in sone
cases it is situated in a different fastory, and is used
for general machining and maintenance work. The area
designated as "Toolroon'" houses one machinz only. This
lack of suitable equiomont was discussed with project
mznagement in the early stages, and recommendations made.
(Appendix 5)

There are aporoximately 55 mouldinj tcols in existence.

Of these 20 were manufactured in house, tre rest by outside
contractors. Due to faulty desizn, 13 of these have never
worked at all. 25=30 moulds have been examined as tney
ccmmenced production runs, and without exception these
were found to be badly desizned; and in poor condition
owing to cheap and unsuitable materials beingz used, this

causding undue damace, and wear and tear.




(iv)

(v)

Due mainly to these faults, moulding cycles are excessively
protracted. Possible re-design, part re-make, and renovation
were suzzested in many cases and discussed with manazenment,
but the inevitable decision was that the expense could not

be justified.

Instruction was given, on z jodb to job basis, to try and

improve the product quality by experimenting with moulding
conditions (pressures, timass, temveratures). In sone

cases, small improvements were achieved, but the design

and condition of the moulds generally prevented a desirable i
moulding standard being achieved, and often the curing of i

one fault led to the manifestation of others,

At no stase is there any quality control check on moulded
product. This results in faults beinz discovered, in sonme
cases, after the assembly process. It has been suzgested
to. managemnent that apolication of quality control at the
post moulding stage could improve the prcduct by highlight-
ing faults, ' and remedial action initiated at this stage.
(Appendix 4. Para 3 (iv))

There is uacertainty regarding positive data on the
quantity of components reguired from a mould. In what
appears to be a "play safe" attitude, it is assumed that
nunbers will be smoll in relation to generally accepted
quantities produced by the injzction moulding process.
An expensive mould cannot, therefore; be justified for
econonic reasons. .

After the initial order is completed, repeat orders are
received, and the mould eventually ma%es more product
than oricinally intended with resultant breakdown, undue

wear and tear and general diminishninzg of conditione.




(vi)

This problem has been discussed, partial solutions
sugzested, and action initiated. (ipvendix 6, Standard
Bolsters: Appendix 8, Small Semi-automatic moulding

machine,)

The equipment in the moulding departnent consists of two
expensive, hizh production “nj:ction machines, one small
inexpensive one, and a vacuum thermoforming machine. It

is probable that this equipment requirement was overestimated
in the planning stagze in terms of types of machine in

relation to component volume requirement.

Even allowing for repeat orders, this volume requirement
could have been fulfilled by smaller and less exvensive
macnines, possibly of a semi-automatic type, these requiring
less soohisticated tooling . (Appendix 8. Manumold machine)
In the initial stages, the physically larzer components,

or any hizh volume order, could have bYeen contractaed out.

In a 6 month period from 1/8/81 to 30/1/82 the following:

production figures were analysed:-

1 o0z Enzel m/c

Total N2 of mouldinrs produced = 65,350 from 20 moulds.
This averages 3,292 per production run. It was noted that
32,650 mouldings were produced from 1 mould, making the

average production run for the remaining 19 moulds 1,747,

3 oz Engel m/c

Total N2 of mouldings produced

50,800 from 12 moulds
k,233

Average production run




M-800 Terforne.

Total N2 of mouldings produced = 52,715 from 3 moulds.

6,589

Average production run

20,000 mouldings were produced from 1 mould making the

average fur the remaining 7 moulds 4,673.

(vii) At the time of writing, the vacuum ferming maciiine has
produced only a very sz:ll number of components since it

was acquired in 1979.

(viii)Larze quantities of plastic scrap (sprues, rumners,
rejects) were being stor=d in unsuitable conditions. It
was su-~cested that a granulating machine to re-zrind
scrap daterial (and. therefore, re-use) be purchased.

Such a machine was obtained locally in ‘lovember 1981.

(ix) Mould costs can be evaluated in terms of material (steel
etc;) and labour only, as reliable overhead fizures have
proved difficult to obtain. In industrialised or developed
countries, material costs represent approx. 15% of the
total (this bein; an average fisure); due tu generally
lower labour cecst in Thailand, it is estimated that
material costs could be as hizh as circa 45% of the total,
if normal good quuality imported mould materials were used,
Therefore cheaper unsuitable local material is generally

used to keep costs down.

Moulded coivonent costs (piece price) are again evaluated
only in -sebewieband la.bour teras. Due to faulty desizn
causing excessively long moulding cycles, poor mould
condition in some cases necessitating tho use of extra
labour in trimmingz operations, and inefficient workinz

arrangements, the labour content of the piece nrice is

,.._____A‘..‘




2.

far higher than it would be given good moulds and efficient
working arrangements. In one case (Abacus Counter mould,
438 Imps.) the cost is estimated at almost 7 times that
which could be obtained, the labour content of the
trimming cost alone being higher than tue labour content

of the actual noulding operation. (Figures appended)

Abacus Counter (48 Imp. Mould)

Egstimated labour cost achieved by normal working.

.8 impressions working on 45 second cycle. |

= 3,840 per hour.
= 3,840 x 8 hours = 30,720 per day: = 153,600 per week of 5 days.

Assume opefator's wages at 1,000 E per week.

1,000 | L0065 ¥

153,600

Then piece price (labour) =

Labour gost in 5.5.%.

LO Impressions working on 90 second cycle, (38 Impse. not used

due to insufficient machine capacity)

= 1,600 per hour

= 1,600 x 6 hours = 9,600 per day = 48,000 per week. (machines
work approx. 6 hours/day)
Assume operator's wazes at 1,000 ¥ per week.

Then piece price (mouldinz labour) = 1,000 .0208 ¥

8,000
Plus Labour cost for trimminz. (Student : 62 B per day)

360 pieces per hour (10 sec. average) = 2,520 per day. (7 hour day)
62
2,520
Total Cost = (.,0208 + .,0246) B = .OhsL4 A

This is equal to 6.98 x YNormal Coste

a ,0246 & per piece




(x) General Comments (Plastics Section)

1. Instances occured when work was carried out on
moulds in the toolroom about wiich tlie exrert was
not consulted, the ensuing results not being
encouraging. Similarly, there were occasions when
advice and instruction had ro lasting elfect, this
latter applying both to toolroom and nmoulding

operations.
This communications problem persisted throughout.

2. Moulding projects insufficiently researched caused
time wastage when reaguirements were changed, or the
project cancelled, after lons periods of time had
been spent on them. This was prevalent during the

first 6 months of the assiznment.

3. Working arranzements are not ideal. Because of
start up and closing down times in the morning, at
midday, and in the evening, it is estimated that
average machine usage is 6 hours per day, whilst
operators are paid for 8 hours. It has been
sugpested to managemeat that arrangements could
be made to have the machines ready for work at the
factory starting time, and an operator overlap
created at midday. This would reduce lost production

time to approx. 15 mins. per day.
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Trainiqa
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Lectures aad tuition in mould desizn to the plastics
section head and the senior toolmaker were commeaced on
J auary 250 1982, but a total of 5% hours only (up to
l.e time of writing) was given, as the expert suffered a

cardiac arrest on January 26%P, and was hospitalised.

Since returninzg to the project on March 29th, on the
same day that the factory re-site was completed, tiese
personnel have not been available for formal tuition

due to pressure of work.

Instruction was given, on a job by joo basis, in mould
desisn, toolroom operations and tecaniauas, and moulding
techniques, to the personnel involved in these oparations,.
Discussions have been held with management (Head of 35Z.)

anJd advice given,

Copies of lectures were made and distributed to
appropriate personnel, and on one occasion two complete
volumes dealing with mould desisn and toolroom techniques

were photostated. (These volumes now being out of print.)

Charts for analysing and correcting faults in injection
moulded products were igsued. Standard type moulding
condition sheets were also issued for recording data
apnlicable to sgecific moulds when optimum moulding

conditions were achieved.

o counterpart was provided during the assignment, or
anyone who could be ziven working instruction in mould
design, tiis beinz the primary requirement; it is hoped

that the examples of mould desizn comnleted by the expert




(ii)

-1l =

will be used as guidelines in the future. (Although
principles, or methods, of mouldinz vary greatly, most
can be obtained from mould design manuals; whether a
mould is successful in operation relies to a larze
extent on constructional engineering deotail, and use of

suitable materials.)

Included in the project budget are funds for a fellowship
award to a candidate already selasctad, the chosen venue
being the Central Institute of Plastics Ensineering and
Tools (CIPZ?) in Madras, S. India. Copies of all
relevant correspondence are attached (Apvendix 7). The
fellowship has not been taken up as of this date, and
copieg of corresvondence have now been passed to

Fellowships Unit, UNDP, 3Banckoi.

2




1.

V. Recommendations

In view of tue uncertainty relating to any potential developneat

and expansion, or no development taking place, recommendations

encompassing both situation are made,

Recommendations if there is to be future expansion of the

plastics section.

(a)

(b)

(e)

The entire plastics section = designs, toolmaking, and
moulding departmenis, to be an autonomous section under
direct contirol of one gualified individual, wio would
be responsible only to the head n{ the School Science
Equipment organisation,

Designs_Devartment : To be expanded on an organised
basis requirinz the input of knowledge and techniques
from outside sources. The head of this department
could well be the one to be in charge of the entire
section. In addition to supervising mould desig:n,
mould manufacture and moulding production, and being
resnonsible for orzanisation, this individual would

be responsible for estimating and technical corresron=-
dence; and all ocuality control activities ( applying

to mouldings and moulds) would be under his supervision.

Suitable premises should be provided,

Toolroom: Equipment should be aquired, using the list
contained in Appendix 5 for guidance, and pr - mises
extended to contain all equipment and necessary sub.
office space, storerooms, steel stocks, separately to
other manufacturing sections of the organisation.

Key personnel to be trained by outside sources, and

foreman to be accountable to head of entire section.

L .




) (ii)

Further recommended that T.R. machines not be used

for general works machining and maintenance purnosese.

(d) llouldins Denartment : Existinz: equipmen: to be
q

retained, one/two further small semi-autonmatic
injection machines aquired (inmendix 8) alon- with
snaller ancillary pieces of equioment. The devartment
should be isolated from other aanufacturing sections
to lessen nossinility of material contamination. One
key operator should be trained from outside sources,
or 20s3ibly an exnerienced local operator obtained,

who would be in ciiarge of tie department,
Dependent on the scope of expausion, the department
may wish to aquire a macliine of larger shot capacity

eventually.

Outside Assistance.

Two experts saould be requested, as follows:e

(a) One qualified and experienced in mould desi:n,
toolmaking, and mouldinz techniques, also having
organising experience, both generally and in detail,
and estimating (moulds and mouldinzs.) (The provision

of a full time counterpart would be essential.)

(b) One s-ecialist mouldmaking expert, with exoerience
of all toolmaking tecnniques, toolroom equipment,
Also having or;anising experience. (Counterpart to

be vrovided.)

(c) If expansion is planned as a definite jo ahead
policy, a3 opposed to viecerneal expansion, Zxnert

(a) should be installed at the inception, for plannins,




obtaining equipment, personnel etc; This skould be

a 36 month assi;nment. Expert (b) should be in post
9-12 months after (a), and this should be a 24 month
assiznment. A total, therefore, of 60 nan zonths is
envisazed initially for ouiside expert assistance,

If expanded on a pieceneal basis, the neca2ssary
outside assistance and s&pervision situa*ion would
become complicated, and impossidle excep: on an ad
hoc basis, unless someone with experience as generally
outlined in (a) is recruited locally, on a full time
basis; this is unlikely. In this case, the everntual
efficiency of the department would decend larsely on
the rate and level at waici T.3. personnel could gain
kgowledge and exnerienc: by self teaching, usingz

empirical nmet-ods,

(d) It is ernvisazed at present that only two situatious
: requiring a delinite »olicy 2:xpansion of the nlzastics

section could arise:e-

1) A lesistative decision at sovaram2a* ninisterial
level to vrovide all primary educational
establishments with the same facili:ies and
equipment given to the secondary sector. This
would substantially increase tae requirements

for educational equipment (and moulded connonents)e

2) An orsanisational decision to move into and
comnete in trade or custom toolmaking and mouldinge

This is considered unlikely.
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Recemmendations if there is to be no furtier exoansion in the

plastics section.

(i) A maintenance engineers depértment siiould be created to
perform maintenance work and work of a general nature
now undertalten by the head of the »lastics section. This
would enable the section head to devote his tim2 to the

plastics section.

(ii) A quality conirol check oa plastic moulded procducts
saould be instituted vernaznently and continuously, and
be the respomsibility of the plastics section head. (If
an overall quality control department existed this
function could alternatively be under it's aezis).

(iii) A 3 oz (84 gm) "MANUMCLD" semi-automatic moulding macnine
requiring less sophisticated tooling should be purchased,
this machine being particularly suitable for short

production runs. (Appendix 8)

(iv) A "Jones and 3hipman' universal cylindrical grinding
machine should be purchased (model 1300 =ZIT, 10" x 27'")
to widen the scope of machininz operations in the toolroon.

(Aopendix 5) (Juotations obtained)

(v) A "Deckel" GK 21 die sinking machine should be purciased
to widen the scop2 of machining operations in the
toolroom. (Appendix 5)()uotations obtained)

(vi) HMoulds and Standard Mould 3olsters desizned (and some
detailed, or part detailed) by tine expert shiould be
used as ros5siole models for sudsenuent mould desi-n,
This refers to constructional and engin22rin; asnects,

rather than the method or princinle of mouldins.




(vii)

A manual dealinz with the general aspects of mould
desisn should be purchased. (MName, author, cost and

publisher provided)

Regardless of whether expansion takes place, or status
quo maintained, the UNIDO fellowship for the selected
individual (HYead of Plastics Section) should be t.ken

up as soon as possivle.




Apoendix 1
UNITED NATIONS

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION

UNIDO 19 Decexber 1530

PROJECT IN THE KINGDOM OF THAILAD

IA‘TLR::AL
JOB DESCRIPTION
DP/TEA/TL/024/11-03/31.9.2

~ Post title Plastics Production Technician/Engineer
7
. ; [

Duration Twelve months, with possibility of extension

Date required As soon as possidle

Duty station Bengkok

Purpose of project To assist the ove nment to design moulds and to produce
: thermovlastics injection moulding machines for the manufacture of
; science ecuipment for schools

Duties The expert will work in close co-overation with the industrial

designer and the counterpart personnel end will specifically
be excectzi to:

1. Supervise the production of plastic items;

2. Scrutinise existing injection moulds and maxe possidle
improvezents;

3. Design rew injection and vacuux thermoforming moulds;

k. Set the variables on the plastics production machines to
optimal performance;

5. Give advice on how to handle plasiics;

6. Cive advice on purchasing accessories which may be recuired, for
plastiecs production machines and mouldmaking machines;

T. Train local personnel.
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Apvendix &

SCHOOL SCIENCE EQUIPMENT
ONG KARN KHA KURUSAPHA 52 Ladprao rd. Bargkok 10, Thailand
BEGN RacounsnidNEMans aJﬁmsﬁwaquam 52 a. QW) D.ULNU nSHNWY 10 fns. 3777481

From:

Date:

1) (1)

(ii)

To: Khun Payong Padanupong: School Science Equipment

Subject:

30 November 1981

_ expensive mould. Estimated averase QUﬂntltleo rangze from 2,000

Ong Karn Kha
Abbott

Plastics Section

After working with this orzanisation for some months, the
situation regarding the plastics section should be reviewed.

In this appraisal, an atteapt will be made to identifiy what I
resard as problem areas. Some of the problems would be costly
and difficult to eradicate, others relatively siaple and cheap,
but large or small, all have a direct bearing on the eflficiency
of tae section®. Recow~ﬂ :dations are made here and have been
made in previous docunents dited 3/11/31 and 5/11/81, some of
which would have to be decided by future CKK policy and strategy,
but all are open to discussion, should any action be considered.

Firstly, a summary of the general situation is appeaded below.

Suanary

As a company, Ong Karn Kha is faced with the prcolen that the
small production rgquirenents for any particular moulding, as
estimated initially, do not justify the expense of building an

to 10,000, the lower figure ta'king the mould out of the prototype
category, whilst the higher f-.zure still does not Jjustify an
expensive mould.

Economics, therefore, based on the situation as it is at present,
are dictating, to a large extent, the level of efficiency of the
three main departments, design, toolmaking, and moulding; this
applies to both personnel and equipment. The situation can be
described as difficult is terms of attaining the desired
standards,in that \

(a) to set up an organisation capavle of efficient production
in design, toolmaking and moulding would be expensive and
difficult to justify under present conditions, particularly
regarding equipment, and

}
(b) Without the organisation (applying mainly to personnel), and
equipment, efficient production of desigas, moulds, and
mouldings is unlikely.

A JOINT PROJECT BETWEEN IPST, OKX AND UNIDO

A}

———




2) This paragraph attempts to 1dent1f; the proolemo inrezvect of the three
main departments.

(i) Design Sectlon

Until the advent of myself, design facilities were mirimul.
Sketches were made by the head of the plastics section, (this
man being responsible for the toolroom and moulding maciines)

on small pieces of paper, these beinz used by toolroom personnel
for machining and manufacturing purposes; the sketches reveal a
lack of basic design principle knowledge, and comstructional
detail knowledge. (It should be noted that some of the unorthodox
constructional methods used are necessary to accomodate the lack
of manufacturing equipment, and the desireability of keeping
costs as low as possible. Allowing for this, the lack of design
experience is still obvious.)

No attempt was made to have the basic sketches expandad into
working, numbered drawings from which records could be made and
retained.

An attempt was made by myself to obtain tae services of either
the head of plastics section (Charoen) or tne senior toolmalker
(Pirawat) to be trained for full time desizning, under constant
instruction and supervision, as it was reasoned that during the

' period of assignment, enough knowledge could be imparted to
enable continuity to be maintained, both men having the necessary
foreknowledge #nd background. Thls would have meant probable
organisational changes but in my opinion, the position created
and the knowledze gained would, in the long term, have more than
compensated for any temporary difficuties. As head of section,
Charoen would have been particularly suitable, but displayed no
interest.- Pirawat was then assigned, but in a period of three
weeks spent only two days with me, and indicated this was the
probable pattern. Obviously, this was unsatifactory and the
arrangement was cancelled. Other than these two, there is no
one else of the required calibre available.,

The present arrangement is that the basic designs are drawn by
myself in general arrangement form, giving all details, measure-
ments in scale, and this is then taken over by the office
draughtsman (Thanee), wno expands it into a series of numbered

- working drawings under my supervision from which prints can be
made, and issued. Progress is now being made in tae production
of working drawings. However, as Thanee does not have the
necessary background exverience to be considered as a potential
mould designer, canadle of carrying on when my 12 oontias assigament
is complete, it must be assumed that, under this present arrangenment,
the situation will revert to it's original form, with subsequent

deterioration. b . .

i

(ii) Toolroom |

-

The quality of moulding tools produced in this department is low,
compared to normal standards whicn apply in similar establishments
in developed countries. '




-’

In ny opirnion, this is due to:- ‘
(a) Lack of suitable mould making equipment.
(b) Incorrect mould design.

(c) Use of cheaper steels, and lack of heat treatment on mould
conponents.,

(d) Lack of supervision, resulting in faulty work and inaccuracy.

Discussing:~

(a) This has already been disgussed in some detail in my

communication to you of 5 November 81. To sunmarise =-
the range of equipment is insufficient for the correct and
efficient manufacture of plasiic mouldirg tools. The
limited collective scope of machining operations irhich the

" equipment offers imposes limitations on mould de31~n methods,
methods of manufacture, and accuracy. (The 5 Novenber
communication presents a list of toolroom equivment which, )
in my opinion, is the minimum required.) ‘ 4

(b) This subject has also been discussed, in this coamunication,
Para. 2) (i)

(¢) In normal toolrcoms producing plastic moulds, ccst of ‘

' " material is approximately 15¢ of total cost. (7 his is, of
course, an average figure.) Using cheaper materials reduces
the figure to 8% - 10%. It is obvious that for large
production type moulds it more economical to use better
materials, and thereoy reduce tne production downtime caused
by mould repairs and renovations. It is also more efficieat =
and essential ~ for some mould component pleces to be heat
trea»ed to mlnlmlse wear and damage.

Since the initial production estimates in OKK are for between
; 2,000 and 10,000 (10,000 being on the high side) the moulds’
tend to be made from cheaper materials, and mould parts which
should be heat treated are not. On even short production
runs, there is mould damage caused by moving parts "seizing
up", preventing operation of the mould; and wear damage which
is manifested as "flash" on the mouldings, which should be
unacceptable to the production assembly departmeats,

(Flash also occurs by reason of incorrect mould design and
moulding techniques, thereby illustrating the interelationship
between design, manufacture, and moulding.) _ '

(d) One individual is officially in charge of the toolroom and
moulding department (the p1a§tics section). In addition to
these responsibilities he is also involved in mould design
(see para 2 (1)); designing (and manufacturing) equipment
for use in the productlon shop, repairs to production
machines, and works transport, prototype and development
work for the production department, etc; 1In short, he
either involves himself, or is put in the position of doing |

a number of jobs, for some of which the responsibility should |
be elsewhere,




i

This beins the case, he cannot ‘devote tlie necessary tine to
conirol nould making activities in the toolroom, and the
nmouldinz operation, resulting in errors aad inaccuracies in
nould manufacture goins undetected, and production of voor
quality nmouldinss. (The »roduction of poor nouldinass is
encouraged by the fact that thae production assemdly
departments accept anything produced by the nouldirg machiznes,
poo= cuality, incorrect, or otherwise.)

ou1ldiny Denariment

Tais is run dy a forenan subordinate to tae man in charjse of the

plastics section. It can be said that {his deparizentl is,

to some extent, a victin of wiat has hasnened pravious:

desizn aad feolnating, in that il's efliciency, and i:
5 i

of »roduct is deszeundent, partially, on tiese two prav
operations.

tfaking allowance for the faults caused by mould design and
manufacture, however, again inadequate control of the departiment
is evident; instructions are follouwzd as lonz as I myself anm

in attendance, then disresarded, and mould.setiinzs azd moulding
conditions set are sulseguanily alterad durinz srsduction.

Instruction has Dbeen ziven to :he machine setiers and operaicers,
nouldia; faults pointed out, exnerinenta“ion tec asceriain
ontimum possidble nmoulding coaditicons carried out aad rezedies
suzzested. Fault finding charts have been issued, and printed
sieets for recording moulding cenditions suzdlied. " at tae tine
of writing oaly two of these sheets, half coapleted in a

slietchy fashion,could be found.

The combination of faulis caused by mould desizn and manufacture,
and faulty mould settinss and moulding ccaditions produce poor
mouldings, the majority of winich should be rejected.

3) Conclusions and Recommendations

(i)

The purchase of nould makins egquipment is a policy matter to be
decided by thz aanagement and prinapals of Onsg Xarn Kha, according
to the importance which is placed on the section, both in the
situation as it is now, and that in whica it develops in the
future,

It is recomnended that a person with a suitable technical
backsround be engaged to understudy myself in mould desisn, to
provide continuity in this field. This position should be
controlled dirzctly by head of tiae School Science Equipmeat
vorlis, and not be resvcncidle in any way to the head of the
vlastics section (toolroom and mfulding maciiines).

)
!



(ii

(iv

(v)

i

.

) To enable the nan in caarge of the "plastics section™ (toolroon

and noulding nmachines) to contirol and supervise adejauately, and
(=]

orsanise satisfactorily, these two depnartments, it is sujzzested
that ris time occunied by otuer duties - desizn, production
vorlz, develoopment work, and gensral repair work, should be kept

to a minimunm, ideally abolished altogether.

‘With rezard to the three latter catejzories, he should be involved

only insofar as rachinlag operations necessitating the use of
specialist toolroom macaines (eg. the Deckel FP1) are reguired,
wnich should be infreguently.

It is recoamended that a quality control department or section
be created answerable directly to tihe works head, to insnect
and check production from the moulding macaines, workinz by
criteria and standards established by manazenent. If standards
"were correctly set, and adherad to, rather than the preseat
attitude of "anything will do" beins applied, there would be

an inmediate beneficial effect on the efficiency of the moulding
devartment and toolroom, resulting in better quality work and
product.

Finally, it is pointed out that recommendations (ii)(iii) and
(iv) could be implenented in the situation presea:ly pertaining,
at a colparatively low cost.

George Abdott

}

c.c. Khun Kamthon Sathirakul, Director éﬂ Cng #ara Kha



Appendix 2

SCHOOL SCIENCE EQUIPMENT

ONG KARN KHA KURUSAPHA 52 Ladprao rd. Bangkok 10. Thailand
BWUN WanounsridnuIMans OJﬁmSﬁ]UOJQ§8m 52 0.a10WS1 D.UINT NSIINWY 10 ns. 3777481

To: Khun Payonz Padgnupong
From: Ge Abbott, UlIDO T.A. Exzert
Subject: Toolroonm
Date: 5 iloveaber 1931
At present there are 4 nachines in the Toolroon, viz:=

1 8221l uaiversal millian; machine

1 small lathe

1 snall/aediun sized lathe

1 snmall pillar drill

Sundry hand tools and measuring instrunents.

THere are no heat treatnent facilities.

In 2y opinion, the above range of equioment is insufficieat for the
corrcet and efficient manufacture of »lastic moulding toolse. The linited
collective scope of machining operations which the equinment offers
insposes linitations on moild design methods, methods of manufacture, and
accuracy. In order to overcome these built in faults, the moulds are
often operated under less than cptinmum conditions, resulting in noor
quality mouldinzse’

I append, taercfore, a list of equi»ment and machines which I
con ‘ider to be a mininun for the manufacture of zood quality plastice
moulding tools. To understand the choice of machines would necessitate a
knouled:e of design and manufacturing tec:iniques not usually possesced
by non-technieal personiel, tierefore, a siasle ex»nlanation is given for
each choicee.

TOOLROCM ZQUINITIT

1) To machine mould plates to external sizes and asproximate thic'ness
requires either a horizontal or universal millinz maciuine, or a
shapingz machine,

0f tuaese, a universal nillin~ macuine is considered more suitable for
two reasonsi=

(a) If fitted with a suitable cuttinz t.ol, the r te of metal removal
is faster than that of a shaping machine, thorefore, cheancr.

(b) A nmachine of this type and size is required for many other milling
operations in a toolroon, besides msuld slate machininge

ie, this is a versatile nachine, a necessity in a toolroon, as
oniosed to a shasins mactiine wiich is linited to one type of
oneration oalye.

A JOINT PRCIECT of TWEEN (PST CH A A4D LNIDO —J




2)

3)

4)

S)

6)

There‘cre a Universal iillin- machine, size aoroxizatoly 10"7/12"™ x 5. °
is recon~endode

The accuracy of pl-te thickness measurements in a mould is important,

th regard to obtaininz bota the required dimension, and the parallelisa
of the plate. A surfice grinding machine, of a size larse enough to
proces3 nould plates approximately 10" x 15" (in plan view) is required,
and a nacaine of size apyroximately 12" x 36" is recoimeaded,

Neo3e. Most surface 3rindinz machines have a long, narrow aachining
capacity; in the manufacture of msould plates thea, the widtz is
fally utilised, whilast the length i3 not. Machines having a more
square working area, (which are obtainadble) ie. apo-rox. 25" x LO",
are more suited for mould work. However, @achines of this type
are usually very larze and a little 1ore exsueasivse

In addition to 2), a s3aaller surface zrinding =machkine, aize 6" x 18" is
recomnendeds This i3 used for processing smaller pieces such as mould
inserts, (pieces from which the moulding cavity and core are asseabled
in many cases.) which are, on occasions, of a very small size, for
which 2) would be unsuitablee. -

Cf the more 1mportant operations in 7ould aanufacture, an ability to

fit hardened cylindrical components into the mould with absclute
dianetrically dizensiqQnal accuracy is essential, This applies to

guide bushes and suide pillars, which have to ensure the correct

location of one 1alf of the mould to the other, thc fittinz of cylindrical
inserts into the mould bolster, aad often the fittinz of cylindrical
susaller inserts into the main mould insertse All thcese comjonents require
to be heat treatpgd (hardened) to ensure minisua wear and low susceptibility
to damsaze, and the heat treatment »rocesses usually proiuce slisht
dimensional chanzes in the coznonente When in the harden-d condition

they cannot be machined by ordinary high speed cutting tools, and have -
to be processed by cylindrical grindinge A universal oylindrical

grinding machine, size 6" x 13" or 6" x 27" is regarded a3 an essexntial
plece of equipment. This will perform internal and external operations
and taper grinding when fitted with a swivelling table and backslide,

In the amount of components in a moulding tool, thers are usually a
large nuaber of small diameter iteas, such as guide pillars and bushes,
ejector pins, return pins, 3mall moulding pias (ie., forming circular
recesses and holes in the moulded coaponent) etce,

To manufacture these efficiently, & small SeS5¢ & SeCe lathe is required,
size approximately 4" = 4%" centre hoizht, and of good quality (toolroom
standard).

To enable larzer turning operations to be carried out ie, larger type
eircular inserts, mould locating rings, boring out cavity plates, core
plates, back plates, and similar, larger lathe capacity is needed,
Ideally, this larger lathe should have a "gap bed'"; that i3, part of
the lathe bed upon which the lathe saidle travels, is cut away at tuae




?7)

headstock end, to enable 20uld nlnates to be mounted off centre on the
lathe faceplate, withou! fouling the aachine vhen rotating.

It 1a sx.xggaeted that a heavy duty, robust machine of approxinately 7°"
centre heiht uould be suitables

A variadle asseed pillar drill is required with a capacity of apnroxiamately
25 mme This 13 used for drilling; operations of a general nature-clearance
holes, counterbores for fastenins screus, etc;

In addition to 6) a small fast variable speed drill is required, capacity
up %o aporoxinmet2ly 8 mm. This agzain is used for seneral drilling
oseratiors of a samuller diamecter than 6).

Note: All the foresoin3 equiprment is capable of what are termed "coaveational

9)

mechining oper:tions™. However, in & toclrcoam which produces zoulds
for plastic components, it 15 necessury to have one or two c=necialist
macnines, as the shzape of the moculdia; itself oftcnevery often-requires
mould cavi:iec and corea (which Zorm ths actual mouldins shaje) of
shepes which are not producable by conventionzl amachining.

There are two types »f machines of this 3ori, each workin; on Jifferent
principlesi=

(a) Spark Irssion “ociizes (Slectrical Discharge Machinin: ¢r SeDele)

These are machines wkich can fora cconlicated chapes in cte2l frou
a aaster which is the reverse of the shape required, 7The =aster
is made frcm conductive naterial, ani {5 set vertically in cloae
proxinity to the worknisce. A current is then nanaed heicreen the
two, the master beln; one alsctrode ani tie work:iazca the otiaer.
A3 the curront passes, steel is eroded froa the uvoriczioce ia an
oxact revoerse shape to that of the aaster.

This procecs cen be perforned on arnealed (coft) stcel, or stcel.
which 15 in the hoat treated (hardened) cordition,

(b) dio cinkin: iiaci:incs

e ——————— e ———————

Thece are machines which cun operate on stecl 4in the anzcaled

condition oalye The princisle 15 that of a stylus followins a
master shape, whilst a cutting tool operatin; on the worlkpiece
sinultaneously reproduces tne aovement of the stylus, snd thus
generates in the workpiece the shane of the mastere

It is recommended that a Die Sinking Hachine be acquired as tie ability
to reproduce mnon geometrical, avkward shapes in a cavit; block, or on
core pieces, is regarded as essential to the successful ororation of

& toolrocme

The Die Sinkinz Vachine is preferred, at this stage, to the Z.D.Me
machine on the zroundas of keeping capital outlay as low as possiole,
E.DeHe machines usually being very costlye

The machine envisaged can also be used as a 1{i -1t vertical ailling
machire and a specialist engraving machine,




10) Along wita 9) a omall scecialist cutter srinder would Ve required to
produce cutiiag tools of the reguired shapes and sizes Zor tie 1le
sinkin; machina. These are nanufactured by the ccipanies acking the
die sin'ters, particularly for those nachines. It can also bde usaed for
nskiaz forn cutters for use in laties, and in ihe ccaventional uilling
nachines,.

11) A tapered doudle aended fast spindle, used for holdinz polisiing =ozs
would be required (this to reproduce the correct tyne of surface on
the pa=ts of the aould waich fora the aouldsl coijonent)e Also a
quantity of polishing soaps and materials (classed as consumzadl
itens).

In addition to the macihiines recomn~ecnded, wooden bYenchea uculd aave to
be nade for the oolankers to work con, and a ranje of szall hand tools,
and cuttins tools provided files, zolisnin; equipment, scall hazners,
centire Hunciaa, tsolmazers vices, 2casuriaz e3ziizment, surface plates,
etcse

Small Jniversal 1illin~ 'lachins

To supplement the ranzge of aiilins operations serisrmad by 1),
s=aller  machine, of t:e same 3jezeral ty-e ia required, This siculd He
capable of accurate working in smallar dinensions, and 35011d DLe as
versatile as 7035ible, Suchi a aachine is already installatl in the C.d.Xe
toolrooa=gocd qxalAtJ, va*satile, and in socd ccaditions~ and would be a
considerable asset in any toolroca.

fowever, beinz a gnall, lisht mac:iae, it is nct :ca.t 0 te used for
heavier 2illinz ojperations neccss:t tin; larse steek reeval (this tyne of
oporation should be serfiried oy 1)) and will dcuerior 2 if used consisteantly
for leavy worke

Heat Treatasnt

To any 1aelius or large sized t-olrzcem ie, 25 = S50 Lerscinel, a heat
trnat~nn“/1s corasidered eszsential, Howaver, tiis iz a very 3:211 unii, and
as lo ‘* 3 heat treatnment facilities for 201133 and nould parta caz de
obtained froa concercial oar-anisations outside the Te%Z.Xs the exjense of
installing a depts can not be Justified,

A cousideration whick has io ve taken into acccunt, however, is that
outside heal treataent services are usually expeniive compared %o in house
ones, If, in the oven: that the unit evar expinds to reasonadle size,
current costings shoald be examined, and the possidility of creatinz such
a departneat looked in%o

Costs:

A rouzh osiinmate of cost i3 aprended-for each item of equijment in
ths foregoinz liat,




A3 quotations have not beea obtained (axcent for tuo itens), and prices
vary considerably dependin3 on quality and sometimes ccuntry of orizia, it
is emphasised that these prices can bve only approximate, They are, however,
sufficlently accurate to fora a basis for discussion, should this e
considered necessary.

: Baht
1) Mediun sized Universal Millinz Mactine 1,200,000
2) Medium sized Surface Grinding Machine 800,000
3) Small Surface Grinding Machine 570,000
4) Universal Cyl. Grinding lachine 800,000
5) Small lathe 300,000
6) Medium Sized lathe 600,000
7) Pillze Drillin- Machine 120,000
8; 3ench Driliiaz 'faciiae 75,000
9) Die Sinking Machine, plui .
10) Die Sinking 3rindar 590,399
41) Polishins 3pindle Installed
12) Small Universzal Milliaz !lachine Installed
. TO'.'.:I]. 5.895.000
xtra Equipment (est. 20%) 1,000,000
b 5¢395,000
Small Tools, Measurins Insirusents 200,000
6,095 4000
- ]

In the ovent that it is decided to create an efficient toolrooam in
O.K.Ke. sone naciines already in the jossession of tie orzazisation may bve
suitable for ineorjorating in the dopartizents

These include (a) the larger lathes installed in the printing plant
at Lad Phrao, (b) the surface grindinc machine in the same place. (¢) the
small shaping aachine installed at Soi Sailome (d) the lathes now in the
toolroon at Soi Sailom, aad (@) a 3aall pillar drill at 301 Sailom,

Houever, ther2z are %vwo conaiderations:ie

(a)/the condition of the maciines = tool-oom wor is, or should be,
of a hishly precise nature,

(b) Size requirements -« the size of machine should be exanined as to
it's suitability for performing the operations required,

It may be possidle to incorporate some, or all, of these in the initial
staces, but if found to be unsuitable for either of the above reaaons, should
be rezarded as only as a temporary measwre, and the attached list of
equipnoent should again be consulted. '

——



Appendix 6

SCHOOL SCIENCE EQUIPMENT

ONG KARN KHA KURUSAPHA 52 Ladprao rd. Bangkok 10, Thailand
MWUA WANDUNSNISNUIMANS  DIAMSAILDINSAM 52 . WS D.U1NT NSINWY 10 [ns. 3777481

To: Khun Payong Padanupong

Fron: Ge. Abbott, UllIDO. T.Ae Expert
Subject: Stand Mould Bolsters

Dates: 3/11/1981 .

As we discussed, the manufadture of comparatively costly good quality
moulds, correctly desisned and well made, up to accepted normal standards,
is not economically viable, considering the 3mall amount of production
required fronm any particular mould.

It ic proposed therefore, to design, detail & manufacture a series of
standard bolsters for each of the two Ingel moulding maciiinese.

These bolsters will be made from good quality materials, heat treated
vhere necess:ry, and possible, and it is expccted that each will accomodate
pix to eizht sets of incerts, each set mouldins a different iteme

Ther» are taree advantages:e

1) The cost of each bolster will be amortised between all the sets of
incerts which it acconodates,

2) The delivery time for the production of new items will be recuced,
as only a set of incerts will be required,

3) The quality of mculdines should iaprove, and the mouldias oreration
should be facilitatzd by the use of jood quality mouldse.

It is planned that the following standard bolsters be desijned and
nanufactured:e=
1) Fcr the 83 pm. En~el

(g) 2 Plate lJolster (Rectan;ular 1nserts)

(b3 Dlate Zolster ( "

(¢) 2 Plate Stripver Plate 3olster (Qectanoular inserts)
(d) 2 Plate " ) " (Circular inserts)
(e) 3 Plate " " " (Circular inserts)

This range may te extended later if deairable to iaclude:=
(a) 2 Plate 3olster (Circular ingerts)

(b) 3 Plate Bolster (Circular inserts)

(c¢) 3 Plate Stripoer Plate Jolster (Rectangular inserts)

2) Fer the 23 o, Encel

Exactly as range for 83 gu. Engel.

411l you please apnrove the above pro;osal, and/or discuss further,
if necessary.

George Abbott

A JOINT PROJECT BETWEEN IPST. OKK AND UNIDO




Agnendix 7

SCHOOL SCIENCE EQUIPMENT
ONG KARN KHA KURUSAPHA 52 Ladprao rd. Bangkok 10. Thailand

RLUUN WANDUNSMISNEIMANS DIAMSMIUDIASAM 52 0. NGWS D.UAU NSINWY10 [ns. 3777481

28 October 1981

The Director

Central Institute of Plastics Eagineering & Tools
Guindy

Madras

Se India

Dear Sir:

I write on behalf of the management of this company to enquire
whether you would be willing to participate in our training programme
by accepting a man for 3 months training in your institute, mainly
in the toolroom department.

The man is a Thai national, graduate industrial engineer, English

speaking, and has experience with machine tools,shaping and milling

machines, lathes, small tools, etc., and nmaking moulds for plastic
productse.

This is a fellowship sponsored by the United Nations Development
Progranne (U.N.D.P.) and administered by the United lations Industrial
Development Organisation, (UeN.I.D.O.)s The person concerned would
be self supporting, and you would not be involved in any costse

Please inform us:=
(a) Whether you would be willing to accept him.

(b) If there are any periods which would be either suitable or
unsuitable for you,

(¢ Whether there would be any charges for the training.
Yodr early reply would be appreciated,

Yours faithfully,

George Abbott
UelleTeDoO. T.A. kpert
George Abbott
U.M.I.DQOQ Te.A. &pert
School Science Equipment
38 Soi Sailom, Paholyothin 8
Bangiok 4, THAILA!ND

A JOINT PROJECT BETWEEN iPST, OKK AND UNIDO

[,




Cll E I CENTRAL INSTITUTE OF PLASTICS ENGINEERING & TOOLS

Grams 1+ CIPET, MADRAS
Phone: 432371/-2.5-4

Ref. No ; Try/,g/

GUINDY, MADRAS-600 032.
Date : 30/11/1981

Mr George Abbott
U.N.I.D.O. TA Expert
School Scisnce Equipment
Ong Kam Kha Xurusapha
52 Ladprao rd.

Bangkok 10

Thailand

Dear Sir,

Ve write to acknowledge with thanks the receipt of your letter
of 28th Ootober 1981 wherein you had requestedus to provide training
to a Thai Nationals in our Institute for a period of three yx months.

CIPET will be happy to provide training to this individnal in

ths tool rdom department. In fact, CIPET is presently training two
batches of Bangla Desh Nationals and one UNIDO fellow from Trinidad.
UNIDO is bearing the tuition fee of Rs 2700/~ per month as well as

7 "mesting Boarding & lodging expenses apart from paying directly

to the fellows out of pocket expenses. We shall be providing
training programms as at present arranged for the other UNIP
fellows sponsored by UNIDO. It would facilitate olearance from
the Government of India if this treining is also sponsored through
the UNIDO.

Incidentally, we propose to trein two UNIDO fellows commencing
from the first week in Janmmary 1982 and if this indivitual could
also join them, it will bde easier forus to tailor a programas
for all the three candidates.

Thanking you, %
Yours faithfully,
ATPco vt

AP Xrishnan
Direotor

(A Govt. of India Society with UNDP Assistance)




. SCHOOL SCIENCE EQUIPMENT

ONG KARN KHA Kl‘JRUSAP'HA 52 Ladprao rd. Bangkok 10, Thailand

HUUN WARDUNSTISNUIMANS DIAMSAIWIASAM 52 a. 1awsh .U ASINWY 10 ns. 37774

!

81

i

Sri A. P. Krishnan

Director :

Central Instltute of Plastics Engineering & Tools
Guindy l

Madras 600032 I

S. India g !

Bangkck, 14 December 1981
Dear Sir,

RE. TRAINING FELLOWSHIP

We acknowledge with thanks your letter of 30/11/81, in reply
to our guery.

|
We are grateful for your acceptance of this fellow fcr toolroom
training. Unfortunately, it will not be possible to obtain
clearance from the appropriate depariment in the Thai goveracent,
and secure the necessary documents, etc; from UNIDO in Vienna,
in time to take advantage of your programme beginning the first
week in January 1932,

We would enqulre, therefore, if it is possible for you to
accept him to commence training sometime around m1d-1982 the
date to be decxded by your goodselves to suit your convenience,

We would enquire also if hostel facilities are still available
in the CIPET.

Thanking you,

George Abbott
Plastics Production Technician
Project 'THA/74/024

.

l

A JOINT PROJECT BETWEEN IP3T, OKK AND UNIDO
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UNDP/ UNIDO PROJECT THA / 74/024
PRODUCTION OF SCHOOL SCIENCE EQUIFMENT
THAILAND

Ret: Iraining Fellowship Date: 7 April 1932

Subject:

Mr. A. P. Krishnan

Director

Central Institute of Plastics Engineering and Tools
Guindy

Madras 600-032

S. India

Dear Sir,

We beg to draw your attention to our letter dated 14.12.81

regarding the training fellowship awarded to a technician in our
envloy.

You agreed to accept this individual in your institute for
training (your letter dated 30/11/81).

May we now further enguire when it would be possible for hinm
commeace his training with you, bearing in mind that we should require
approximately 4 months notice to initiate and complete the necessary
formalities and documentation,

Yours faithfnully,

7]

George Abbott
Plastics Production Technitian
UNIDO Project THA/74/024

|
UNCP/ PO BOX H18 BANGKOK 2 THAILAND e TELEPHONF‘ 3777481 o CABLE 'UNDEVW\?O BAN"‘.KOK‘




Ref:
Subject:
"Lrb £

UNDP/ UNIDO PROJECT THA/ 74/C24
PRODUCTION OF SCHOOL SCIENCE EQUIPMENT
THAILAND

Date:

[)
.

Jasong Paluranoas, dead S5.3.0. THA
Texv1s 3. Antiobt, TII3G L.l
Charoea Srisiri - Tallouanip

Date:

2 June 12:2

CTHA ANEG @ TELERPHONE S 37 /7342 @ CAHLFE
| |
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UNDP/ UNIDO PROJECT THA/ 74/024
PRODUCTION OF SCHOOL SCIENCE EQUIPMENT
THAILAND

L ]
Ref:
Subject:
Yo: Jalloaesiiic Tnit
700 Daternizinocen Ave.

3an ":o%

Date: & Juzxe 1972

From: Goorse ibbsrt, NI ULele ot
Sc¢icol Jecinee 3Squipz.at Tactosy, Cnz Tarn Xha Jurizanha
Sansiok

Sanjeets  CTharoen Srisicl, Loocincariag Tollow Jin Tandidate

oxdnuge
: i"o

Followin ; reur adyize, I finve vent 2 o9

2e pem » K] - - - .

1raguese tast for inig man, Yy DITC, o e
n i

I% i 1ievlr 800 % I il are2 o
goud Mol Zov o eolotion 23 IoWwill e Loavi
tie end of Julr,

UNDP'PO BOX $13 BANGKOK 2 THAILAND @ TELEPHONE

3777481 e CABLE
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o Aprendix 8

SCHOOL SCIENCE EQUIPMENT '
ONG KARN KHA KURUSAPHA 52 Ladprao rd. Bangkok 10. Thailand
WUN WANdUNSMIdNUIMANS DIAMSAWDIASANT 52 0. a1ws) D.U1IN:U NSINWY10 fns. 3777481

To: P. Padanupong, llanager School S5cience Equipament
From: G. Abbott, Plastics Production Technician, UNIIDO

Dates 14D Apri1 1932

It would be advantareous for you to stydy the ran-e of
snll "HALTIOLD" noulding nachines for possible future reference.

These range up to 3 oze (4 gnm.) shot capucity, are cenie
autonatic, and use less sophisticated (therefore chexuper)
n.ulds than our nresent Encel nmach:ines, which are high production
types requirin: expensive couldse

The '"iznumold" nachines occupy aparoxionctely the sase
space as an office desk, aud, in ny opinion, would produce a
larpe percentace of our ty-e of production more efficiently and
chcaply than our nresent equipaente

I huve, therefore, drafted a letter to Florim Ltd. (llanumold 4
Dive.) for your cisnnture,

Gaorge fbbott
Plaetics Production T'ecuiniciczn <




SCHOOL SCIENCE EQUIPMENT
ONG KARN KHA KURUSAPHA .52 Ladprao rd. Bangkok 10, Thailand
MwUN WANDUNSMISNUIMANS SIAMSAMUDIASAM 52 d.awsSD D.ULIN:T NSINWY10 fns. 3777481

FLORIY LTD. (LAKUKOLD DIVISIOR)
4k57/463 CALEDOLIAN RD.

LOIDON K7 953

SHILARD

Dezr Sirs,

We would be srzteful if rou would send us descriptive
literature showing your range of maciines.

At thLis point we do not require formal guotztiorns but
it would be appreciated if you gave apoproximate ruling F.0.3.
prices with each model,

Yours faithfully,

Payong Padanupong
Manager School Science Equipment

Payong Padanupong

¥anager Schocl Science Equipament
Ong Karn Kha Xurusapha Prasunaine
5 Pracurcaire ‘oad

PranaZzora, Bangzok 2

THAILAND

A JOMT PROJFCT PFTWEEN IPST OKK AND UNIDC o . !




Appendix 9.

Number and type of moulds Deési-zned

Standard 3Bolsters.
SB 1. 2 Plate Bolster. 3 oz Engel (Rectanzular Inserts)
SB 2. 2 Plate Bolster. 1 o0z Engel (Rectangular Inserts)
SB 3. 3 Plate 3clster. 1 o0z 3ngel (Rectanzular Inserts)
SB 4. 2 Plate Stripper Plate Bolster.
SB 5. 2 Plate Stripper Plate BJolster.
SB 7. 3 Plate Stripper Plate Bolster. 1 oz Engel (Circular Inserts)
S8 8. 3 Plate Bolster. 3 oz Engel. (Rectanzular Inserts)
Moulds.
Mould N 1001 1 Impression Electrical Co¥er. 3 oz Engel
Mould N© 1002 4 Impression Spherical Lens. 1 oz Engel
Mould N° 1003 Iength Comparator Blocks. 3 o0z Engel
(10 type composite mould)

Mould NS 8 Inpression Spherical Lens, 1 oz Engel

i (Subsequently advised not needed)
Mould RO 1004 4 Impression Magnet Holder 1 oz Zngel

(Inserts fitting S.3. 5)

3 oz Engel (Rectangular Inserts)
1 oz Engel (Rectangzular Inserts)




Adseniix 10

Juality Contrnl of srodusts aaexu-actured by the 3¢i10l Scierse Sorinnernt

facicry (3.3.3) of the Oaz Xarn “ha Zurusaoha (0. °.%) or-aiisation, in

conjunction with the Institute for the Jronotioa of 3ciance 2nd Techiolory
(I.2.3.7)

Presarad “ar TUDP/ANITIND by . Abboit: C. 3n-: M.I, 'ech Ti
UIDO T.A. (Plaitics) 18|& |88

Thig report was prepared at the reqiost of Mr., Y. 'illacer (3I°DCA,
U'DP/UIIDC: 2anz-ok) and atiecants to exnand coamaenis and rocoainiations

in the Industrial DRezicr Zxrertts (lir. £, Yofmanan) %arminal renocte

1.

i

rualite Control (l.Ce) oneration at 5.3.73.

(L) The josition of quality controller/insiector in tiie eJe3e
factory does of’icially exist, in t%:ic form o one inlividual.
This man has liitle or no exprrience in QeCey and i3 responsibvle
to the Pro luction Controller, wnc, in turn is reswuonsihle to

tho Yoad of Production at S.35.Te

The Production Controller is, or azjears to e, socsad in
comand to the Tead of Production, and completed a 3 month

study tour of JeCe methods in Japane (Auge.-Cct. 1973)

(11) 1In itcelf, tie fact that CGeCe i3 responsidle to Proiuction
Control in the chain of orsaniusation 13 wronije It should
be direcctly ressoaaible to the liead of S.S.Ei]?roduction
Control havin; a possible vested interest ia some situations,

(111) The C. 2an is emdrloyed for th~ majority of his tinme in job
preparatiun, not Q.Cet Zatimated at 30+,

——




(1iv)

The quality and correctness of assomblies, and of individual
conponents aaking up the asseablies lies, therefors, nmainly
in the hands of the heads of the various manufacturing
departments and their ataff, Past experience indicates that
this systenm i3 extreaely fallible, Occasionally one of the
tean of industrial desiziners will pick out an item or
gssenbly ready for despatch, and check it.

2¢ A8 it 18 presently orzanized then, the system has thrce

disadvantacess-

(1)

(it1)

(ii1)

QeCe i3 ressoasibla to Production Control, and can de
overruled by then. This can encourage the manufacture of

faulty product in order to nmaintain delivery schedules.

There is no check or inspection of boujht cut {tems coming
into the factorye This caan recult, acd has resulted, in
itens being assendbled with faully coaponents; esnecially
olectricel’ coaponents.

The systen relies heavily on the comjetence and
conc#entiousnesa on the heads of =manufacturing and assembly
departaents and their staff, arnd on their ceontinuing
preccience at the 3cene of operations.

(1) and (iii) are the zore ircportant, although in the cace of
(11) routine parcentaze checks should bYe instituted.

Se

(1)

IePe%eTe

r

SeSeS

articivation in 2,0, 0f i+em3 sroduced b

It has in the past been cuz ested tha%, since I.P.3.Te is
th; orizinal desizner, it should share respoasibility for
QeCe This suzgaention i3 given a qualified encorseaent, as
the main responsibility sh?uld lie with S.Se¢5ey, a8
manufacturerse In it's own inturest however, after approval

of sanples produced by standard :anufactgring mathods, TePe5eTe

should institute random back up checks and inspections vhilst

tho itens are in production, (0.X.K. being in the position
of manufacturing and selling agents for I.”.3.T. designed
product, and faulty nroduct could reflect on the reputation
of I.Pe3e7a)e If checxs were made at irregular, frequent




(11)

N

intervals, it would provide I.P.3.Te with first hand
inforaation of the manufacturing standard bein; aciieved
before distribution to the userj and help to maintain the
efficiency of S.S.E. J«Ce operations, '

If a permanent pooitioa were established, it ecould also bde
uced to vigit the elucational establishmenis supplied, to

' obtain and evaluate user reactione.

A nmeeting took place between Dr. Kida (Director, I+P.S.Te),
three I.P.3.T, senior staff, and the writer on 14th June
1932,

In the meeting, Dr. %ida statod that the standard of itcas
manufactured by Se3.3 was unsatisfactory, almost always

due to fauliy workmanshipe (Zxaapla quoted), and this
situati-n had existed for a nuader of years. In the nonthly
co-ordinzating ccaittes neotinzs, in which I.Pe3eTey OorieKe
SeleEe 2nd the ifinistry of Zducation are represented, the
question of Q.Ce had rapeatedly arisen, snd been discussed,

with no apparent resultant action,.

It vos also Dr, lida's opinion that the nain respoasibility
shculd be with $.3.F. '

Repeutel complaints wer2 received by I."eSeTe re-arding
equipaent failure when in use. (It ic noted that O.ReXe/
Se3e%e 8uDDLlYy aprrovimataly 40% of equirmont, other
coatractors sunclying tae rest.)

The I.Pe3eTe me1hars wore then anpraised of the current

QeCe orzanisation and working arran;ements, and expressed the
hope that an improvement could be acconplished: they also
pointed out that there had been many meetinzs in the past
bstween UM experts, and IPST and 0.K.X. represoatatives
regarding standards and Q.Ce, in addition to tha moathly
co~ordinating comnittee neotings, with no resultant action
or iaprovenent in standards,

—




An orzanisation chart, already prepared in rough by the writer,
showinz the theoretically correct sequcnce of events involving
IPST and 3.5.Eey after the original IPST product design,

vas outlined to the neeting, this being based on what has
become an accepted procedure in industry,

In reforring to the chart, Dr. Nida said that IP5T had no

" budget for a QeC. post, and the back up creck as already

outlined by the writ-r would have to be undertaken by a
member of her staff, It was stated that this suzcestion
had been made and agreed by IPST and O.K.K./SeS.3. in the
May co~ordinating comnittee mesting. (This presunadbly
after studying Hr, Hofmann's report.)

There followed a short discussion on Production Forecasts,
the relevance being that quantity of produst required can
aflect design, and asthods of pr-ductiong including QeCe
equipzent and zethoda,.

D: . liida atutad that all they were required to do was to
recommended the numder of product units per class, and the
actual quantity was not decided by IP3T.

4e Product 3pecitication

Se

(1)

(1)

Connlete specifications for all existinz prcducts, equipment,
and ccaponent parta thereof manufactured by 3e.SeZe are in
existence, tuese belnz prepared prior to production, and
after IP3T a-proval is obtained,

Conclusion3s and Recomaendatlions,

From atatenesis by IPST, and from the writer's perzonal
experience, there i3 a need for a Quality Control unit in
the Se5¢Ee A8 in all companies, it will de neceseary to
tailor the unit, in terans of uvan:ows:r anl equipzent, to

the range and volume of product, and although the range is
diversified not all itens are in praduction at tae same
tize. There is, however, the inspectinn of inward goods to
ccnsider. ‘

o——ce




s —

A3 conplete >r-duct specifications exist, it is recornended
that one person with Q.Ce. experionce and qualiications be
recruited initially, rather than use one with product
‘knowledze but no Q.Ce experience and it would be desireable
for this individual to have sone expyerience of the standards
required in the production of plastic mculdinzas. This nan,

. using his experience would found the unit and develop it as

(1)

(111)

(iv)

necessary to encompass the range and volume of S,3.Be - e
production, and it is a probability that it would need
expanding to take in another inspector when fully operational,
and assuming the prcduction range and voluze existing at
rresent,

Future prcduet ranje and volume expansicn would dictate future

Qele requiresente, in cozoon with all other departaerts,

If it is considéred that the private se2ctor would Hrovide
tho bDest backgraund for QeC. personnel, difficulty nay arise
in recraiting from it. Unless ihis problem ean be overcone,
and if a suitable slternative cannot de found, it is
recomnended that UNDP assistance be roguested in setting up
the unit and training personnel, 1In this‘caae a 12 nonth
period for instzllation and perscansl trairing should de
considered,

Th8 5e53e5¢ QeCe unit should be resroncible only to the Head

®
of SeSele

In view of Dr. lida's renarks (para. 3) it would appeer that
IP3T have azreed in primcijylo to siaace, to soane extent, in
QeCo oporatioas. To what extent the sugge-tod method (lee

.
~that an IPST sta’f member visit the §S.S.Ee factory at

"._ intervals) will be successful has yot to be ascertalzned.

Two potential drawbacka can be foreseoni=
(a) In time, the visits may become less frequent, due to
pressure of work on IPST staff,
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(b) It would be natnral for the person involved to
concentrate lurcely on the functioning of the equipment,
rather than the mechanical constructionj and unless checks
vere made oi this, Ye would be relying on-information
given to him by Q.Ce in S.5¢Ee

It is recomnended, therefore, thot 4in s.ite of financial
' constraints on IPST mentioned eirlier, someone with Q.Ce

experience Je used by theg.
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:

IP37, SJE Designa consult

to ensures nanwufacturiz~ feasibhility

Specificatiosn pre-aration by 532
Desi ns-to be approvad dy IDST

‘

Jo preparation

S35 Production Plannming

!

subaitied to S35 eCe

Desi-ns s 2roduction)

Standard production sazples
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for
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labelled, approved samples,

Ho IP37T Aporoval

Consultation IPST Desigrs,
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S3% to have IPST approval,
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by 358

Hodified Stzadurd Production
sannles to SSE Q.Ce for
anporoval.

Production coamences,
product to 38F Q.Ce to
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L1 o2 apirovai saample. ‘

S
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and/or components duriny e
production to ensire quality

maintained to approved Tamples

User fesdback {information
%o IDPST (QeCe and desi;ns)e
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