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Sumnery

After 13 yenrs operntion CIPET hes been established »s one of the
most comprehensive sand best eenipped cemplexes in the world, for the
training of injection woulding, tool decien, 2nd mould moking
technolories,

It is considered thnt the present injection moulding mrchines
sre adequote for o yenr or two, whken the present developments in desigm
have become established »nd »n ircre~sed number of troinces cnlls for
an expansion in this area of troinipg couipment.

Mould meking is l~rgely a mrtter of experierce and it is considered
that this cPn be achieved economically only by the establishment of two
tool roomz., The irst wonld be » vroduction shop run on commercizl
lines, so that it could pive rerlistic delivery tincs »nd moke 2
finnncizl contribubtion to the contre. Production personnel would have
first call on any mnchines in this shop. The secrnd shop would have
legs sophisticnted equipment but in numbers to nllow simulteneous
training of ahout 18 studentis., dhen cquipment wos not being used by
one side, it should be morde avnilable to pezrsonnel from the other shop.

The training draving office with 18 bozrds appreared to be the
most serious limitation to the number of trainees pnssing through the
courses, It is considered tk2t this could and should be duplicated
at least, 5till ren with the existing staff.

There is a neced for more 2nd better lecture fncilities, e.g. two
theatres holding 20 - 30 people thot could be operned up to provide one
of 40 - 60 capacity.

The design of a bolster to fit any of the four existing m2jor
injection machines wag given to the design treining drrwing office
end during the author's stay, this was det~iled -o trat the tool-rocm
could marke it as soon @s possible. Tris bolster would be particulsrly
useful for training purnoses, =nd covld te used,in »ddition,for .
checking and resolving problems frum the tool-room. The design of 2
second complementary bolster wes nlso sketched ont.

Most of the authcr's time fnr the first 10 days was occupied in
preparing texts snd drowinss for the geminnr eiven in the third week,
An »dditional three talks were given Lo TITIT staff »nd trerinees,

Due to the shortage of time, not mich ~ttention could be devoted
to the Design Centre nnd Testing Depi., but it was {elt thnat priority
should be given to a2t least duplicating some of the basic testing

machines, to nllow n grenter throughrut of trroinces,
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Details of the Mizsion

On arrival at CIIET it was suyested that the prime requirement
was the presentntion of i seminsr to a mhxinum of 15 delegates. A
provisiocnnl progranze had been drawn up by CIpeT pr or to arrival, and
with goroll modifTicntions was accepted. Notices were printed within
24 heours and sent out to potentinlly 1n1nreoted tirms, and & notice
placed in one oi the doily papers A full compliment of delegates
turned up including two rom Uuhli snd district, with a range of
intercsts that covered not only injection moulding and bottle blowing,
but also compression and transfer moulding of thermosets, fabrication
vith fibre glass aad resin, yuality control and trouble-shooting.

In addition to tnlks, supported by slides and cther visual aids, g
there vere demonstrations in the moulding shop, and visits to local ,
;1rmg. (Copy of pro:ramme - Appendix 1). J

In nddition threc 121ks Wwere given to CIMET staff and trainees i
on "Prototyping", "Insert aud Outsert ioulding" and "The Principles of
- Injectioa Moulding".

About two thirds of the mission was spent in preparing, collating, t
gnd presenting the sceminer, »nd consequently time in the moulding shop,
tool-room, design offices »nd testing laboratories, was somewhat
curtriled.

fm e e -

Mouldir~ “hop - The movlding shop was adequately eauipped with machines
(List in Epperdix I1T), which included 6 hand operated machines, which
are very well suited to training, ns tr¢ ctudent appreciates at first
hand the variations of pressure »nd speed. i

Durnng the mission a detniled drawving wns mode under the author's i
supervision, by ir, luppaswany's scction of a side-gated bolster, that '
would fit on any of the four major morchines. kectangular 1nserts can
be clapped into the bolster to produce mouldings. Usnally the ?
chanr:nﬁ of an insert for simple cavitics is merely releasing the '
2V rving gerews, exchanging the blocks #nd retightening the screws,

-1 ¢f chonge, the cylinder can be kept at temperature
—wuu of time, The different types of gates, and moulding
1auils can be demonstrated quiclkly and c(icctlve]y. With an insert
with & t'Int face in one hnlf of the bolster, it is necessary to cut
o emitee e b otner nell, 'nis is particularly useful in
RN S SYSIN It is simple to produce moulding
o reaxuw uht utudy of dmprct strenpglh of Izod bars, with dificrent
gate po 3itions and trpes, different notch radii, changing depths of
notch, for 2 wide rornge of moulding mrteriols,

The bolster could be ersily mnde by ClPeT's tool-roum, as no
specinl steels nre required,

The bolster ecould be used 21so for the resolution of design/
manufacturing problens for outside customers for the production of
moulds by the tool-r:com,

When this bolster hags proved its worth, then the need will arise
for » centre gated (circular) bolster, and outllne details were left
with bir. Kuppaswrny.

Ls f'ar ng conld be judeed there wos no urgent need for more moulds
but it would be worth sending o cir-vlnr to injection moulding firms,
that CLiED would be intercsted dn saout s no louger required tor |

production, if they would be suiteble for Lraining purposes. Theue
could e ol token vrices, or on Yons Lerm lonnS,




It was congidered that the existing machines, if fully utilized,
would be adequate for the next two years nt least, By then, the time
would be right for the purchase of »% le=ast one machine with "closed
loop" control.

Draving Office - This was eaquipped with 18 drawing bonrds ~nd
constituted the equipment limitntion Lo the number of students that
could pass through the centre., 1t wng conuidered thot tlis section
should be given top priority in any cxpansion of the institute,

Desisn Office - This appenred to be adequﬁtely equipped 2nd staffed
for current needs.

Testing Section - Although the section »preared to be under-utilized
at the time of Lle vicit, it mry need erxponsion in the near future to
allow specinlist tre2ining in testiing, =nd worik connccted with the
esloblishiment of Indisn tondnrds for Ploastics. In theze events some
of the basic pieces of cquinment e.rn. tensile ond d-peet testing:
mochines, solution »nd melt visconity deteriin~lion cmirnent, .1mp10
melting point apparnius, ~nd den 1ty coinrns, would need muit: T
by three or fonr times. Priority skould he to the ﬂcqu131t10n of =t
lenst one, and preierably two Infrn ned Upeclroscopes. Cne or two
X-Y plotters would find a number of uses for gencrnl testing, in
addition to their use with tensile testing mechines.

Relavent are the comments on the Yhnace TT Aocument which are piven
under its own section.

The Food Making Shop - This wns adequately equipped tor curront needs
(ULL 11 v Apponais TIT) but the threorchorut 0" nreduztiion moulis is
about one third of its potentinal, due to the requircements of the
training prosramme. 3ince experience is one of the most important
assets of a tool~room, the division of the existing shop into two
would be a dunl advantnge. The production prrt would have first
priority on the existing m~chines, so that renlistic deliveries could
be achieved, and its output trebled. This should allow this section
to mrke a proflt and/uscful fin~rncirsl contribution to the running of
the centre,

The tr2ining part of the shop would »nve 2 multiplicity of simple basic
machines such as lathes, vertical milling mﬂchlneo, and surface
grinders, to allow a grenter throurh- put of trainees tran at present,
When equipment in ene part weg not beins atilized it ~onld be rnde
available to the other section if required. Thus, trainees could
have demonstrations of srork erosion, while plnates for production
could be surface ground in the trrining section,

It was understood thot ~» eatnlorue of stondard mould ports wos
being obtained (rom llrsco G.m.b.ll, The ~uthor promiced to have a
similar catalopgue sent f(rom D.il.k, Enrope ILtd., Belgium.

The volumes will »1low the mould desipn section 1o brze their
drovings on standard parts, thereby soving iesipn times; while the
tool-room can make stondord partg dorine slock poriod 50 thnt they
can draw on these parts when the neced =rises to give fqoter deliveries,
Alternately their manufncture could be port of the trrining of students.
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Comments on the brojecl bocument "Ciiwt - 1.%.C, rhasce 11 and the
Gujarat extension Centre",

Intreodointion  The sathor wes ¢iven the document only a few days belore
departure from hidres, qsl consoquently, with Lthe plenned commituents
both or the Centre personnel and the author, there was little chance
of discussions,

Commznts  Mithout knowle.wre of the conditions and industries to be
coveered by the Sujorst Centre, it is difficult to foresee in detail
what cnlls will be mnde on the Cenlre. however, the list appears to
be completely =dejunrte to cnter for most of the basic requirements
for setting up, =nd ¢ives o rood foundation for the future,

The scecowd pioce of Lhe iovl:on Sentre 30 more couplex, - Jince
its mmin objortives e to edvise 211 sides of industry on the testing
of plastics rou i terivia fna Jleished products, the adjudication on
quality, »nd to investisote technicenal problers, it is essential that
the "cnd-user® is familinr with test procedures, and the interpretation
of results. This mient entail ithe running >f courses on testing, to
be run concurrcintly witih the "productive" gside of the Centre, Tests
and apparatus, thereiore, should be kept 2s simple as possible
consistant wilh the ncyuisition of adequate information.

liany of the pieces of equipment listed do not give numerical results

that can be interpreied immedisrtely, as can tensile strength and
elongation. Considerable expericnce and judgement may be necessary to
extract the vl extoent of the test informrtion. Since time, money and
manpower arc restricted, it is considered thnt better and more useful
results would be obtnined, as above, with comparatively few pieces

£ equipment tint rue well nnd videly understood, with extensive
experience, rather ihan a less comprchensive knowledge of a wide range

of teste, some of which would give only parnllel or confirmatory results.

Since one of the serious enviromenial hazards connected with
plastics is fire, it is considered that an Oxygen Index Determination
apparatus should be included in the list.
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Recommelt i iong

Provide and eauip one, or prefernbly two, extra drawing offfices
each with cnprecities for 16-18 students, This should double or
treble Lhe throwsh-put of trainees.

Considur the possibility ol evening classes for local students who
arc wogrring during the dny. :

Consid:r courses for 1 or 2 drys per weck, day—-release students.
¥s 1 ’ y

2) and 3) could be on a modulnr bacis to give flexibility in
the rate at which students con qualifly.

Provide ond eaquip two lecture rooms of 20-30 senting capacity side-~
by-side, 1o that they could be combined, when required, into one
room of 40-60 cammcity. ;

Construct in the itool-room & side gnted bolster, as designed in
conjunsiion with v, Kuppaswamry's section.
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A 1list ot originnl litersture or duplicentued copies left with ClPeT

“"principles of Injection howlding” I, . Ilastics
Div. Tochnlcal llote G.103%

"Iregentation and Use of bata on tbe Hechanical Properties of
Thermoplastics” G.123

Reprint of the chapter on "Mould Desigr and MNanufacture" from
"Injection Foulding Developmenes — I' Applied Science PublisheryLtd.,
London.

he following papers read at tre llastics Institute (later the Plastics
and Rubber Institute) symposia in the UK. :=

"Pool teels tor Lhe Ploostics Industry”
"LOn Soot Mouldg!

"Pruto,yplnr and Short Run Foulds”
"Get tine up o Ioa]d Maling Tool Room"
"Hould Beginnings

o




Lcinowledgenents

The author would like to record his appreciaztion ot the assistance
and the information given by wmr. ilonkon and Mr. Sat Pal Y.N.D.P. Office,

The hospitality and acosistance given by Dr. N.M. Haghavendra was
of the highest order »nd mprde the stay in riadras both pleasant and
memoravle,

The doy-to-dzy comprnionship of Fr. A. Kuppuswamy was much }
appreciated, ensuring the mrximum utilization of time. It was largely
due to his cheerful cneryy thnt ensured all the notes for the seminar
were colla®ed, printed and bound into a thick and impressive book, in !
a remarkably short time. Eny requests mnde to him were promptly and
accurately carried out. t

Thanks nre also due to Dr. K. RamAmvrthy, Mr. M.A. Razack, b
Kr. D.i. tandey and others for explanntions of the running of their
vaerious departiments.

.

A specinl thanks to br., V. Fumhr and Dr. v.Sudhnkar for devoting
their spare time at » weckend, touring some of the interesting places
around pladras,
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Five Day Advanced Course
in

RS3NT DEVELOPHENTS IN
PLAC. 5 MOULDIRG TRCHNCLOSY

From 15th To 19th June 1981

Course Co-ordinators

ALx. NIG'HTING.A.LB
(UNIDO Expert in injection Mou
AND

ALz, J. I W‘.A.J’SM.A_N
(UNIDO Expent in Blow Moutd Design)

CEATRAL IHSTITUTE OF PLASTICS
ENGINEERING AHD TOOLS

GUINDY, MADRAS-600 032
Grams: CIPET

1ding Technolody).

Telephone: 432371

Cecarze Contegt :

Introduction to Plastics Raw Materials

Jnjection Moulding of Plastics

Compression & Trans{a Moulding

Bicw Moulding of Pizstics

Racent Developmsnts in Injestion Mouiding

Recent Developments in Blow Moulding

Plastics Mould Making Technology-Developments

Plastics Product Design

Quality Control & Standardisation of ‘Piastics
Products

Metbodalogy :

Lecture: Classes, inp!  practice. Film Programme,
Cass Study Discussions and industrial visits.

Imtake Capacity :

FIFTEEN.

Maode of Selection :

First come First basis
S:hne Fee :

Rs. 1.C00;-

(Includes Course materisls, Lunch and Tea)

1°Non Residential Course)

Cheque / Draft should be drawn in favour of
The Director,

CIPET. Guindy,

MADRAS - 600 032.

*Accommodation if available may be provided
at oxtra cost.

Tittles

Five Day Ad>anced Course
io

Recent Developreats in Plastics Moulding Technolo;

n

Veaue :
~. CIPET, Madras,

Duration :

From 15th to 18th June ‘81

Objectives :

To share the Specialised Experience of the
UNIDO EXPERTS Mr. NIGHTINGALE &
Mr. J. L. WAJSMAN,

To know about the Piastics Raw Materials. (nje
tion Moulding. Compression Moulding, Trans!
Moulding and Biow Moulding of Plastics.

Recent Developments in Blow Mouiding ar
injection . Moulding, Plastics Mould Makir
Technology, Plastics Product Design.

Quality Contol and Standardisation »f Plasti
Products.

For whom :

Supervisors, Group Leadets. Senior Technicia:
and Training Personnel.

|




ArPINDIX I

Oiusnal IN3TITUTE CPF PLASTICS EMGINE:ZRING AND TOOLS
GUINDY, MADRAS-600 032.

1.

lo.au-lu;u,
Sexainar oa
IN PL2o21Cs MOJLDING 2ECHNOLOQY

OGRA M

preTe

PR

Eech cubject seseion will include a aocainsl hulf of digoussion

A% tho end of each of the f£irst four days there will be optional
Film ehows coveringe.

JielaY,
- 08.00-10.C0 a.n. -~ Reglstration )

10:00=10e50 @esle =~ lunagural Pungtion OIPE?
30:30=11.00 cetde =~ Zoa

$2.20+18.20 @ete =~ Introduction to Plastics Raw OIPE?
liateriales

12:80=13.50 p.as «~ Luach

14 20=16.70 m~.m. =~ Plagtics Produot Doeiga 3‘ ¥ Hén‘it:m.

26683

02:00«10:.30 aem. = The Principles of Injeoction
i Roulding J B Nightingale

10:50=11.U0 cele ~ Toa

11000=12,350 aeme =~ Koulding of Theraossts (or)
Injeot Mould Design & Making J B Rightiangale

1R 30»13,30 peze =~ Lunch
13,30-28430 pete = Practical Dowmoastration in

Processing shop (or) ¥ila show CIPE?
1.7, 6.83 - *
08.00=10.50 ac@s = Blow doalding of Plastice J L wajsaan
l 10,50»11.00 nede =~ Tea
11.00-12.50 a.Bs = Kould Vosign and Maxiag for
’ Blow MBulding J L Vajeaan
12:80=13,50 peize = Lunch
13430«17,00 p.se =« Praocticael Leaomstration in C1PE?
Procersaing Luop (or) Pils show
2‘?-'0 6.31
04.00~10.30 anems =~ Heoont Dsvelopments in Injection
) ) ) lioulding P d J B Nightiagele
10640=13400 Beide -« Teca
11.00-12: 20 n.@e ~ Zfroudle Shooting ' J B Nighsingale

100 d~30,00 pelle = Lunoh

[
‘ s, e,
B0 NS had B PRI 1 faa v g --mi:‘ oxwt’

ce e




20.8.89
004301020

10,20-12,00

11.00-1%.30
10430=13.20
1%.30=16.00
160 00=16. 50

10.30-17.00

Zallo

Qelde

QsBo
Pelle
PeBe

Pelle -

Pelle

‘Quality ecatrol gad Standardi-

sation of Plastico Prot:ts.

Domoastrations

2sa

J L Vajezan
J B Eightingale

873

kacent Devclopments in Blow louldiag J L Wajsuan

Lunch

Panel Discassion
Coacluding Funetion
Toa

ALL
o1rs?




APYENDIX 11

List of machinary  in bthe Proce - ainee Chobng

Hand o wvatad Injdoction HMonldin:, nacliines:

172 ¢, Shot eanedty - 1 No,
1 o=, Shot | cumectty - 2 Hos.
2 oz,5hot . canacity - - 1 Ko,

Hydwanlic ovetntsd oluncer machines

IR
a2

0%t cavmeity - 1 02.

Loctin~ forece(bydro mnchanic2)) 30 tons, - 1 No,

il standerd 4 oz, sevew Ly e indcction
"montiine pehine - 1 Wo,

Plasticizin~ cameity »» hour 20,5 kg,

Cer v Sin o omter 30 00, < Tentive 20w

Topeth 190 mn, Inteetion alyo’ o 160 mam,

Ininction nressure unto 7460 ke wer cm,.sq,
i evl ndier ower 4.5 idilo uatis.

i ratin~e of ser~u motor 2,2 KW,

Seoev oonnsd vom, ?6=40-57

TA=170=1%14

Cl-ivvin~ unit

Cronine foree 70 tons. ilinimum mould

thi¢' ' nacs 2%, Aner darticht onenin~ 457,200

Iosiop o abrae °7 G0

Lo A sime: (Uorizontnl x verticnl)
30400 x 321 om

RH Windsor SP & Iniection moullin~ mzechine - 1 o,

In‘ectio~ Unit:rlasticizine capacity 30 kg

per hoir, Coomeity monlded eor shot . 2

with 1'ec.ion chimabhor 42 0170 ce. at1780 Xg/cms
" " " 50 P 250 ce.at 1260 kg/cmé
" " " 57 0 579 ce, ot 970 Ye/en

FHexirmis ia'aetion atrae 140 mm

Toein~+ nit

Vo1t elronidiar foree 130 tons
gire of mo'11 l-les 550 x 550 mn
D e Waloaen thoe Wis 7 ove

Lovieoatal SO0 mn
ateyes Toduoe o tie o v iend 72070 mm
Nicreter of Lis DLoes : 65 mn
oY onane 550 mn
Piae oo LY Ahichanss 200 mm

———— - ——

———
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SP 12 Injection MHonlildin~ nochine - 1
Tla~ticizin- cameity 50 lke/hr

I
comeity morlded ner shot 2
Jith lnjection chaudar 50 ¢ 2°5 cc at 1260 ke/cm,
Y]

" " 60 ¢ 770 ce at 81y koyem,
" " n 70 ¢ 500 cc at 640 ke/cenm

Haxinmum injection strole 140 mm
Jerew spe2d, infisitely vari='le unto 130 r-m,
Tocrin~ nnit .
Hould czlm-in~ force . 130 tons
sire of monld mnlates 550x650 mm
Dic ' na Tabraan tie "rve horirootnl 430 mmn
Digt-rven olvnopn tic Tairn vortical 470 nmn
Jioetb o hie T own 80 mm
[fo*11 ¢cwens ’ 550 mm
M-, Tlonld thic nmes withont coancer 350 mm

" " i Ui Lh s omcer . 200 am

*¥Achu-) neulsia- out ot e 2a’s o1 nould ond material.

EPreiogical vl es ~vo Tatusn 7000 o0 9758 of vorrinr volume.

200 Indnetion o 'dia nyeehine - 1 "o,
linfrnom mo 11 hai-~hi 300 mm
ol 1din~ clon-ins force 200 tons.,
Ho:1d onong 100 mm

S3 A% mm Ryterder with Buroaatie blow nmonlding attachment

]
e

Prirreo Byt der 50 mn with attoclhitent for

231 P12 osiove/tubulcr Tilm evtr sion/recycling -1
Dniel 100 toa veese -1
Vaerwnn Torid s - moehine Deave tyow - 1.
not2%tinnal monliin~ m-chine -1
?103idiged hod cortin- ¢ochine -1
I"and conor2ncion mon'din~ nieehines -1
Hi-h froruency nra hoater -1
Pharrrzat monlAdi-e machine 130 tons, .

’RU “linisor Ser~w tvne) ' -1
~Ho27 blow monldin~ m~chine (suall) . -1

" " " ] (big) -1

Ser~ Irindor : - 1

e 0 000

-t

-




APPENDIX 111

TOGL 2001 MACHINERY

PACHINE

¥obeLl / CAPACITY

1. Power Hacksaw
2Bench Irilling Machines

o e e e e e Y I S S S S S S S Y ™)

ICR

Yetler Drilling Hachzne
Pillar o

Radial Drilling Mach;ne
Shaping Machine
Planing Machine
Pedestal Oridder

Centre Lathe
» "
" ”
[ ] ”
[ ] 1]

tu;ning agty?.:ﬁﬂeﬁepy
Ram Type Milling Machine
Vertical Milling Mach‘ne

Ullversal "
” "

Tool and Cutter Grinder

Surface Grinder
" "

" "

" ]
vertical, rotary table
Cyllndrlcal Grinding Machlne

1]
Pantograph Lngravxng A/c.
Single L1p Cutter Grinders
1] "

comatric

wuplicating Milling M/c.

1
1

1

Universal Copy Milling M/c.
Die Sirnkine Machine

-«v-sat Lrinaing Machine
Spark BErosion hachine

12»
ni

25 mte

50 mm.

630 mm, stroke

Capacity - 6' X 3' x 3,

MBD 1

H.M.T. 1B 17

HeM.Te LB 25

Geedee weiler LZ2 300
" " RDU 260

H.M.T. H 22

Table ~1100 £ 310 mr.
" 950 X 260 mn.
Praga PModel 22
Jones & Shipman Model 310
Uorking Surface - 18" X 6"
* . 450 X 150 mm.

" " - 600 X 500 X 450 mm.thick.
" " - B8UOmN.@

max.height - 35Umm.
grzndlng length - 550 mm.

" " - 206 mm,

Deckel GK12 -~ Ratios 10:1 to 1.5:1
[ ] GK21 - n [ ] "
®  Type SOE.
[ ] " so

Bridgeport, Table -~ 42" X 12%

Deckel KF¥S2S Tavle - 700 X 250 mi.
Copying apea = 400 X 40C mm,
Daniels,Table - 550 X 330 mm, 500 tonnes
E'dtlt - 800 X 400 Mide

Screen Size - 500 X 560 25X and 50X
Chamilles - Working Surtace »UL X 40U mm,







