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CI?ET, Central Institute for ~lastics Enoineerina ~no - . .., 

Tcols, is an Institute f~r trair.ing in Plastics 7esti~0, En~~· 

er:d tec!mclog'.f together ~;i th gcod f2cil.i ties for te.s'ting, 

ev2lu~tion and co~sultcncy for Indi~n ~lastics Indus~r:y. 7~e 

Institute is assisted by UKDP with ec:uip!Tlent, fellowships-, 

scholarshi~s, st'1dy tours 2!1C. provisio:1 of U!\!IDO tttission e;.::;:;erts. 

The present mission relates to new weathering and ageing 

facilities at CIPET, Hadras. The terr.is of reference 2.re :-

1. Put into oneration the testi~~ ecuiDment; 

2. Oraanize the testincr of ?lastics un~er artificial and 

natur2.l exnosure; 

3. To evaluate the stcbility of plastics to v2ried 

influences of wea't.her in ci:£:terer.t regions of Ir:ci2.. 

4. Prepare end introduce to the industry new standards in 

resoect of nlastics 'aceinc'; 

S. Trcin laboratorv staff; 

6. Deliver 12ctures on subje-=ts rel2ting to the soeci~lit,~; 

suggest technicc;.l bibliocr2ohY; 
. 

7. Lay ~he ground;..-ork for ~uture traL1ing progra;;-...-,es in the: 

speciality; 

. . 3 
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3.l The build up of the ra"';\air!ing naturc.l weai:h;;;:ri~g tL.cili­

ties should be cc:o.pleted by t~overnber 1983. 

-
2 

.<;. co::!.prehensiv= .._._.e2thering progrc.."Tu-:'!e s1'1ould be co;:-..lilenced 
~. 

3.3 

- l, _; ... 

3.5 

3.6 

'3.S 

j. 'j 

. 3.10 

as :::oon possible covering c:ll r.:a te.:::-ia::. s likely to be 

e~:posetl to trv light. 

Tne marine site should be com;nissioned as soon as possible 

and a progrc.mme cf exposure triels with polyester/glass 

undertaken in conju~ction with a relevant manufacturer. 

Further trials are re~uired on Atlas Weather-Ometer to 

ensure continuous r~r.ning. ~ par~llel pro£ru.":lme with 43 

should be co;;:ne~ced to establish correlation fc.ctors. 

Further \·leathering short ?rograrn.1'\es should be organised 

'but O;l e. two day basis. 

A survey should beccrrieoout to ascertain reasons for the 

poor response to Ci~ets' testing f~cilities and service. 

Ch~~es in charges str~cture may be necessarI. 

m:;roVE::'.!ents in i·!ork ;'\Ss." '"!!" .. Znent .Register c.nd tra ne~I 

Lcborator.t ·.10rk i.lemor<:..."'1C.um should be ins-le:7iented. 

TI1e project work alloc2.teC: sr.ould be monitcred in a 

regul2r bcsis cr.d e~couragewent given fer good ?regress. 

Staff should keep 2br~azt with modern developments t~rcugh 

ci:-culc.tion of lib?:'z.ry journals and books • 

1-:ore delegation of work is required to foreman supervisor 

c.nc3 chc.rge;;1en fro::i the Head of P. T .c . 

. . 4 
. . 
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4. ABST?_:..CT 

A three mcnths mission to CIPET(Central Inst~tute of 

?lcstics Engineering & Tools, Guindy, Madras - 600 032, !~dia) 

has bee~ cc~~leted. The ~ain pur;-ose of the mission (DP/I!'iD/ 

82/0(4/11-02/32.1.4) was to set up natural weatheri~g stations 

in India and an accelerated (indoor) ageing facility at Yaadras. 

The c.cceler~ted ageing Atlas i-le.:.ther-o-meter has been corr:nissioneC. 

and is in use. A la~itude weathering rack at 13° has been 

constructed and ccm.ill.ssioned at CIP~T. Madras. Two other racks 

at 45° are in course of construction and due for completion in 

November 1983. A r:w.rine site has been secured in Madras Harbour 

but not yet cc.-:--"•issioned. Assis-Cance has been given to CI?::;T, 

Madras on testir.g, procedures, standardisation and customer 

probl~"n$. Two exte~sive tours were underta.~en including fac~ory 

visits and technical discussion and three presentatic~z given in 

fon::al session at Ecr:lbay, Baroda end Bangalore. 

. . 5 
. • 
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5. EC?CR'I' CF r-:rss IC~~ 

- 1 t-~atural ~·leathering: ,. -

Tv;o Ci?et c::"lcl~?tic.:l che.~ists Dr .:-.:~hc}:c:r .:.;:d 

Dr Vija..i Ku.'l'!l.:.r were c:..llocated to c.ssist with the setti::g u:;: 

of weat~erir.g facilities in India. It Wes .:greed to co~sider 

a r.otj\·;et Site (?·~draz), a Hot/Dry Site (locction to be 

decided) and c Marine Site (Madras Harbour) (annex. reference 1: 

Details of the r~ck arrangements for the hot/dry and marine 

sites were decided within a few \-:eeks (annex. References 2, 3, 

4 c.nd S),b E.. 7. 

Discussions with M2dras Harbour authority were 

successfully completed en 15th September ~nd ~n area put 

aside fo= Cipet use (annex:. reference 6 ) • Discussior!s \:ere 

also held with the Director .:nd Staff, Ketrologic.:l Regio~al 

Office, 1-:Cdrc:.s for use of r-:e.: t.'11er data from Vieer.ar..bak.1<a."!1 

(i-.ir-:port) Stc."tion, closeby Ci;et Site. TJ1ese were cl.so· 

successful and regular data on Sunshine hours, humidity, 

temperature etc. are bei~g received, as re01ired. 

Ccnst:=uction of one r.:ck a 13° latitude we"1thering 

rack has been construc-ced ~.nd is operc.ticnal. !·!ateric:.l and 

design for the ti.-;o 45° racks is in hand and construction hill 

commence as zocn as rnonsocn conditions ~llow. 

Training in in~ernaticnal methods and procedures for 

natural weatherir:g has teen carried cut. C::ce all three 

rc .. c:~s ~re in positior; a comprehe~sive weathering ;_)rogri:..l'1ffie 

should be t:.nC.ertaken ~-;i th plastics materials of known conpo­

sitio~ c:..~6 ~recessing co~ditio~s. C~re~~l attentior. is 

nee~ec to asze~~le ~11 i~fol7.1ation o~ ~~tsrials ~nd tc~ting 

rc~uired before cc::rr:.e::-.ce:7'.ent. 

: 6 
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5.2 ~cceler~ted ~geing: 

~n .:;.tlc.s ~·:ec::.ther-C'!neter. rr:odel C165, w~s :;mrch2.sed 

by ~::DP before arriv2l but not co:::-:lissio~ed ~cinly beca~se 

the refreger.:.tion unit was not :.ncluded in originc:l delivery. 

h lc=ally m2de unit wcs orcered but considerable delays were 

experienced before delive::y in mid October 1983. All syst~s 

are operating correctly, except the wet bulb, hydgrorneter 

ccntrcller, and the machine has been comrr~ssioned and used 

on several occ~ssions b-~t only for short periods of 1 

Fu~ther trials are re~ired to ensure s=fe and reliable 

operation over longer (or continuous) periods. 

3 hcurs. 

~ssist2r-ce has be~n given to CI?ET in the provision 

of Internaticnal Standards on tr:e full range of wec.thering and 

accelerated ageing test ~ethods. 

Three computer print outs covering a comprehensive 

list cf literature references (\-1i ~h brief sur.imaries) were 

handed over to P.T.C. for their retention. A par~llel 

pro£r2..:Jne on }·.tlc:z ~·:etither-C:r.ete.::- should be undertaken on 

scrr1e nc.terials to be used in natural •;?ee.thering proc;rarrme. 

0:-ie purpose is to fine correlation factors between natural 

e~d crtificial ageing techniques. 

S' • 3 !'~c.rine Si tc: 

Rei~=crced pl2stics - es;eciQlly unsaturated polyester 

resins 2.Ild glass fibre ere extensively used in shipping for 

ple2su~e beets ~nd seagoing VesseJs. Little information 

a~?e~rs to be ~vcilable on the ?erfonnc.nce of the Indian 

prccuced rein~orced pl~stics in marine applications. 

; 7 : 
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Di.sc"c:c:i·or.o:: ' .. ,·c:._-:=.-. ' 1 " · t• ~h ... d H ~ t• -.- ,_ ..... ____ ._ ::::~~ wi :-" 1..,e !-~2 r~:s_.ar...,o~r 2u ~o:-icy 

which led to approvc.l to use : stretch of Harbour exclusivel~t 

for subrne-rsible racks. ?he st.::-etch is about 7 metres in 

length with acce~s via ccncrete steps. 

It is now rec_:.'1ircc to ::_:>urch2se or have mcnufactured 

three steel wire c2ges fi.~:eC. to the ?.arbour wall. The cage 

design has been su~£este~ ~~d metr.od of fixing is understoo~. 

One c2ge should be placed tidc.lly, another fUlly submerjed ct 

all tir:les and another clear of the water. 

S.4 Training Programmes: 

5. 4.1 l·:ateri~s and Testing (19 - 24th September) : 

A.ssistcnce Wes pro·,.-ided for a training progrc:...11..'"~:e on 

Tilateric.ls end testing at which 18 trainees attended. On 19th 

Se?te:mber ~ :!_)rc::sentc. tion \·:c.s <;i ven on 11 Int=-ocuction to ?l c.s tics 

1-'.aterials c.:r:d Tes -ting" to the trc;inees of one hcur duration c::nd 

the written ~a::;:>er distributed. The response w2s generally good 

but some cancid2tes wished to see =I?ET providing some S?ecialist 

Coe rs es. 

5. 4. 2 Short Prcgra.'itl1e on 11i:eathering 11 (Soecialist Ccurse) : . 

This was held on 24th October to twelve candidate~ 

from 9a.rn - Sp.rn. (;;..n:-iex. reference 9 ) • The Progrcmne (i-.nnex. 

reference 8) 2.nd ::>rc.ctic~l \·:ork Schedule (Annex. refere.:.ce 10) 

are attc.chea • 

The re£po~se f rc~ ccndiccte~ to this S~eci2lise Cc~r3e 

was very good but it is recornnended that in future such p=ogr~e: 

should run to ~nct~er. d~y ~s one c~y is too rushed. 

: 8 . • 
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5 . 5 I!1dustric.l Tours c..:1C: P reser:t2 tic::-is : 

Two tours were uncertc.ken for !_)reser.:tations to 

representc.t:ives of the Plc.stics Incustcy c.nC. relc::.ted C-!:"ga!!i­

sations and to visit Plastics Fc.ctories and Ins"t:itutes. 

5.5.1 Eombay/Ahmed2bad/52roda/Bor..bay: 

This was undertaken en 25 - 30th Septe~ber 1983 with 

Dr K.Ramarnurthy, Head of ;>la.Sties Testing Centre (PTC). · 

A full report is att~ched Crinnex. reference il). Sever~l 

Industri~l Operations were visited and techr..i~~l discussions 

tock ~lcce with consider~le follow up required by C!PET • 

.t-~eeting were held with Guj c.rat Plastics Jl.ssociation in Ahrnedc.bad 

while in 3c.rcda 2. prese~tations was me.de to the ?RI in the IPCL 

Complex. Other details of the visit, including ?ress cove~age, 

is include in an .. '!ex. reference l.f ~ 

5 • 5. 2 Bc.r:galore c::nd ?-)Tso re: 

A tour was undertcken to 'Sc:ngalore c.nd Mysore to visit 

Pl as tic~ InC.ustric.l Si te.s to hold tecrN"1iCcl di.scussio::::; wi t.h 

the mcnagernents from 15th Sept~~.ber to 19th September 1983. 

A technical presentation was given to the local P.R! in E.:ngalore, 

attended by Thirty ~~rabersp T'ne presentation coverec wuality 

Control Testing, Industric.l toxicity c.nd Wec.t!:ering. .. ::-e,::ort 

is attc.ched (Anne:>:. reference 12) • 

5.6 CI?ET Testing and Facilities: 

The expertise c.r;C. c..bili ty of Technical St~ff c:.t P .'..:' .C 

wc:.s found to be excellent. Staff c.re willing anti helpful in all 

matters. The quality of work, such ;;;.s accurc.cy, att~nt.io:'l to 

det~il, reccra~, re?orti~9 ant c~re/~ain~anance ot e~ui?scnt was 

entirely sa"t:isfactcry. lr:"QrOv·:::-:-,E.r. -:.s to p :-ocec•..lre~ \·:ere sugqe~"teC. 

and agreed, as follo~s:-

. • 9 . . 
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(a) Tecr!~ical re~Jorts should be writ~en on--c.11 non-rm.<tine 
·-

work ;.-.rith proper registers to be ke;>t. Visit reports 

al20 2hculd be i!'.'lcluded in su::::h written re;·orts. 

(b) .~.r. more corr:?.:::-ehen~ive procedure fer project and ro1.1tir;e 

work assigr..,'"'.lent re~.ister was dr~;-:n up c.ncl =.greeC. to be 

iIT9 l er:i.:nted. 

(c) P. list of medium ar:.C. long term projects wc:.s drawn up for 

the technicc.l staff so thc.t e2ch li'IC.n receive two such 

projects. These h~ve been discussed with the staff and 

it will be necessc.ry to monitor progress c~ each project 

regul2rly cy the Eec.d of P.T.C. (PJ'lnexure No. 13) 

(d) Staff need to keep c.breast with modern· developments in 

testing c.nd evc.luation of plastics. It is suggestec that 

technical lecture be circ~lated regularly to tecr~~icol 

stcff on a cistribution rota. 

(e) ?·:ore delegation of work - ph~,rs icc.l c.nd customer co~sul te.ncy­

shculd t2.ke place from He2d (PTC) to the rest of the Staff. 

(f) 

This ,;ill help to er;sure better Steff Develof~er:t c.nd le.s:::; 

reliance on a few key personnel. 

A full set cf st2ndcrds for testing is regiired and U!\DP 

mc.y be cble to help. The work load into CI?ET fro::> 

Industry end Inztitutions fc~ testing is cisa?pointly low. 

It does fluctuate but in the anr.ual period April 1982 

1':.c.rch 1983 total test as signrner:ts \-:ere 140 (pre:v.:!-ct:.:. 

year 132) which is less thari three per week. The total 

m..L"T1ber of c1E:?ter.7!i::c:tic·ns wc.s 536 (547 in 81/82) w~·.ich is 

ten per \o:eek. Consicering t.he vast mi.Tiber of srr.~ll Plastic£ 

!-~anuf2cturers in India who are potential cu::;t-.oners of CI?ET, 

this res~onse is too small. Some incustric..lists have cited 

: 10 . . 



•· 

Cert2"' nl~t the nc.me c:.~r":: ft:.cili ties of CI?:=:T c.re sprec:C.ing 

!"c?.::..d.::..ly tut it is not ;-cssible to ?in point -::he r:ascns 

to see ho-. .- the r€s:)onse frcm I~dian Flc.stic.: In::!ust~· 

c2r. be L~provec. 

5.7 Custo~er's Tec~nic2l ?roble~s: 

Over the mission period mc.ny custo~er's technic2l 

probler.?s were discussed .:..n conju::-ictio71 with CI:?ET Staff. I::. 

most instances c.C:.vice w<:.s i;i·.re:;. hm·..r to prccee::. 2.nC. in others 

further \·:or};: wc::s reco!'T'.menC.eC. 2t CIPET. Ec..r:y custc::-tcrs c.nd 

visitors c_:ueries related to S?ecific 

this highlights t:r~e neeC. for c:. u::r:cc :S:-::;iert on ;ircces sing 

Pl2st.ics - extr..lsicn, injecticn ::loulc.i::Jg recifes etc. to 

attend to s0 m2ny of the fcbricc.to?:"s i?:'..::edic:te probleii!::>. 

. . 11 • • 
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To deci~e en t~e technical re~uire~ents ~nd 

implement agreeC. 9rc:9osals fer the setting up of one or 

more Wec:t..'"lering Sto.ticns in India as a service to the 

Plastics Industry and for development purposes. Possible 

sites are hot/wet; hot/dry; temperate 2nd marine. 

To exc..'1line the c:ccelerated ageing technique with 

a view to comr:tis~ioni.ng the e>:isting equip:-:1ent .:..nd c:C.vise 

on ir.Jp~ove.~ents in fccilities. Attempt to establish 

correlation fz.ctors between natur2.l and 2ccelerated <::.geing 

for a wide rc..nge of plc.stics. 

To exc."7line other forr.ls of degradation e:·~;::m9le 

The.rr:-.d. c.nd Ch€.:r..ic2l ;.geing. 

To set up st2ndards, tr2ining, p.::-ocedure~, repor­

ting 2~d recorci~g fccilitie~ for these activities. 

12 
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I·:ini..:.ti:s cf tr1e 1st r::<2eti~g held 0:1 17.G6.lS'83 ---------------------------------------------
l':e.'il::;ers Prezent: 

!·!r !1. Burns . . Ui:JIDO £::...-pert 

Dr K. ~a;,cr:mrthy 

Dr Vij ai Ku.'Tiar 

. . 

. . 
Eead cf Testing Centre 

Fore~an Instr~ctor {Testing) 

-o-o-c-

1. Terms of rteference: 

:Finc:llizc.tion of tcrr:is of reference (:::.tt2chec) 

(i) 

(ii) 

Ch2.i .rr.1c.n 

Dr Vij ai Kumar S ecrctary 

Discussed setting u:; of Weathering Stations l 
at v~rious pl2ces for plastics ~ssezsment 

Selecticn of nc.tur.:.l e;:?osure site: for 

differcr:t 

a) :-:ot - ·.:e-t Cli~atc cx~os~re site to be 

stc.tioned ~t Eadr.:.s, CI~·:S':' (D~cided) 

x 
l 
x 
x 
l 
l 
x 
x 
x 

b) !~2rine Site - ;.t !:2drc:..s Harbo'..lr (Decic-=d)l 

c) !-:ot-drj Cl:.:7\c::.te - cc:.n be stz:t.:::-.ned 

ei t:;cr c.t :-:~1derabaC. or c.t Kc:.n;::.:.r 

(':'c '.:le c':.iscusseC::. further) 

e;.:::ieri.-:-:ents \-ti th X 
exi~ting facilities available in the 

country. 

x 
I 

v· ., 
-"' ... "'. 

'/ .K. 

: 13 . . ccntd./ .. ~ 



•· 

4. Ecrui::r.1ent: 
-----=-----

. . 2 . . 

Discus~ed regarcing the egiipment/ins­
t.r:ument~ re~uirements: 

1) Solar r-:eter ii) Re.in Gc.uge 

.:iq .... Humidity iv) Temperature 

I 
x 
l 

v) Eaking provision of HVT at the exposure X 

pr. 

sites for housing control sarnples, 
instru.-r.ents etc. 

Purchase cf instruments may take several 
rncnths unci in r.teanwhile there is a possi-
!:>ili ty of o!:>taining weather date. from 
Metrological station at Hadras. 

Chuinnan sugc;ested use of Textile: Standards 
{Blue Scale) to sup:;;ler:ient instruz;-:entation· 

Procurement of these standard indicators 
to bP. done. 

Wednesday - 25th August 1953 (A .M.) 

-0-0-0-

: 14 . • 
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AHHEXU?..E - 3 

I·:inutes of the Second l·~eetinc on 25th Auaust 1983. 
----·------------------------~-----------~---------

!•1embers ~resent: 

J:w:r H.Bu=ns . th·~BO E:-.-pert . 
Dr K. Rc:.."'!12Ii1Urthy . He.:d of Testing Centre . 
Dr Vij c.i Kumar . Forernc.n Instructor (Testing) . 

-0-0-0-0-

Ex-oosure Panels: 

It was decided to erect exposure p2nel of 

siottec. <::lngle iron having woccE::"l horizontc.l rc.cks. 

Size of ?'.:.nel 

Angle of Exposure 

. . 

. . 
9 1 x 6'4". 

2 Panels of 45° angle. 

1 F~nel of 13° ~ngle. 

It wc.s decide~ to locat:::: ~1-.e weath-ering site 

c.t CI.rET opposite ?'IC Building. 

It ·.:z;s dcciC.ec to obtc.in weather d2ta f~:om 

I·:etroloqy Depart"7le:nt I·:een2.!-:-.baY' ... 1<2.m. 

"Jrocu.re::-.ent 0£ inst!:"'v.r:tents X 
for ~cr.i toring \.'e~t.her at e:-=?osurc site. List of 

i~~tr~~ents to ~e ?repared. 

It \lt:.S C.eciC.eC. th<:.t !-:ut :or ::.o'..:sir.r;; the 

ir.str..:.:-::ent.s wc:s not. nece~sary. 

s~rn8les fer ~e~thering: 

x 
x 
x 

To o~tcin S~"":'Qlcs fro1.1 va=ious industries for 

wee. tr1er::..:-:9 te;:; ·~s in ti1.1e for 24th October progra.7.me. 

Black PZ sheets s~"7l~les to be ~ut up for e~;_:>osure. 

: 15 

~ .L. • ..-.c1.ion. 

H.B. 

~-= / ..., con ~'-V' ••• '-. 



•· 

3tandarcs: 

. . 2 . . 

. ) Ch . . ~ ..:i ISC/ - ..:i ~ _.airn~n provic.e;..;. BS stanc.ar~s 

weathering for i.iddr.g ccpies (xerox) • 

on X 
x 
x 

ii) Blue Sta~darC::S to be procured from 

Org.:.nis.:..tion of Textile :::<esec.~ch. 

Wec:thering Staticns: 

i) ?.arbour authorities to be contacted 

for setting up :marine site at I•:2dras Port. 

ii) Other sites such as ~ot - Dry and 

Te~~ercture climats to be tcJ:en U? at a later 

stage. 

iii) Canel lining site: Chain~an pointed 

out that it was not necessc..ry to set U? a site 

for weathering effect on canal lining. 

nccelerc:ted :·:e~therinc: 

x 
I 
I 

i) To follow up the procurement cf low 

ter:i;ierat-;.ire circulaticr: unit for ::ec.ther-Or.1eter 

ii) ~b =ontcct SISCO for de~cn3tr~tion of 

•·•orking of ·.--:e2ther-Cmet€;r. 

i) It ·,.;~s C.ecid~C. to ccncuct a One dc.y 

24th October 1983. 

ii) Ch.:.inr.cn w~s re91estec to C.eliver a 

le:cture c:1 ':::'c~t::.r:g oi ::-.2-!"eri~j,s -=.nd :;:rod".lcts in 

brm:.chre for Short 

iv) The 6.Et.e:.ils o:.: the i·;eathering Cct:.r.se 

·~:ere C.iscuzse6. 

:<eet.i~c: .l.
, r .._ 

.,;,,,, ·- Sc;, te::±·e!.· at 
: 16 

-0-0-".)-

1 ~ .r.:. 
• . 

V.K. 

H.B. 

K.S. 

V.K. 

P...3. 

:: .B .& V .!(. 
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!·:ir:utes of Third :-:ec:tin~ helC. on 1st Se::te::-ber 1923 
---------------------------------------~-----------

j=~·r::bers ;.·res~nt: 

-~ -r. • .:;:urns 

Dr K. Rc:.::lc.rnurthy 

Dr Vijai Kumar 

Dr D. Su6.hakc.r 

. . 

. . 

. . 

. . 

Head of Testing Centre 

Foreman (Testing) 

Fore~an (Testing) 
-0-0-0-

1. ::eather-Czneter O?erc.ticn - to contc:..ct 

Se.rvice En~ir.eer. 

2. Discusse~ the design & construction cf outcoor 

\-1e2.t;,ering r2cks. 

~. Discusse~ t~e collection of we~ther deta f=o~ 

4 ..., ~ 'h t .r: - -:is;· "T-:-><: ·. 1 • h • .i::.:-:-posure o .... s .. ee s o.:: .-.~ :: ........... , .~.cl.-y ic s .eets 

of the course. 

5. I·:arine site - to fcllowup the 2.uthorities for 

permission. 

6. Procurement cf Bl2ck ?=:: sheets for \·:e.:ithering 

Pre;arcticn oi E~cchur~ 

ii) Totc.l r.u..'1ber cf c~naioates 20 
iii) Brochures to be sent by 19th Se~t. '83 

iv) Date of Course - 24th September 1983. 

z:eeting for Snort Course o:i 5th Septenber 19$3 

Action. 

D.S. 

H.3 & V .:~. 

ii.B & V.1<. 

H.B & V.K. 

K.~ & D.S. 

~,. :: & 

8. ;.bstr;:..cts o:i _·.:eutr.erini;: hc.:ided ove: to count.ar- P..E & V .I( • 

.£=-~rt by Chc.ir.7:2.n. 

9. :;~tionc.l Physic:.1 & Oceanogrc::.phic Labs to be 

contc.cted for setting up r-:arine site. 

10. To tLJ=e up the en~iries sought by industries 

O:'l :iec.theri~c/c.ceini;; in next meeting. 

I:i:?:~t ·::ee:.ther:.r:g :-:eeting en 9th Se!)te'."'.".ber 1983 
: 17 : 

K.R & E.E. 

- .. ,r; • ~ .•• 



.. 

Ei!'!utes of r'ourth ?·~eeti:.g held en 9th Seote:-:-.ber 1983. 
----------------------------------------~------------

1-:er.-.bers present: 

Mr H.Burns . maDo Expert . 
. Head of Testing Centre . Dr K.Rc:ra~urthy 

Dr D.Sudha:kar 

Dr Vijai K~112.r 

. . Foreman (Testing) 

. Foreman (Testing) . 
-0-0-0-

1. !·lee_ther-0;.ieter - O?eraticn,. cooling unit 

cttachec,. planned to have trial r~ns en 

20th September 1983, Ser.icr En~ineer present. 

2. Outdoor ~eatheri~g racks - ?Urchcse to be 

f i:r.~liseC. 

3. ~iscusscc the collection cf dcta fro~ obser­

v~tory. r.~~ee~ to cclle=t the followir.g data 

o~ monthly b~sis. 

i) 

ii) 

.; .. .; ) ---
.; .. ~ - . , 

S'.l:r.shine hours 

R2.infall 

,.~-- .. -..c.-~~"l~'";-r.!) - -···.~ ---c.-\,.;.--

daily 

caily 

~t 6 ~ours i~tcrv2l 

fro!':\ 6 a.m • 

6 .:..r. .• : 9 - T"' '-• .... : ::c·c:: 

bctio~. 

:) .s & v .}:~. 

3 :?·r:t : 6 p.m : !·!icinight 

D~ta to be ccllectec mc~th~y. 

4. : ~ocure:::-.€nt o= .sheets fer outcoor \;ec:..thering in 

ti::--.e for .Shcrt ~=c~=:-n-:-.e (C=tcber 24). 

5. E"-r i ne si "C.e - 1'!e:e ti nc; arrc;.::'"lged -v:i th port trust 

~~~horities en l4~h 3e?tcr.ber 1983. 

V.K. 

Pro;.osal for marine site at HPCL, Cochin dropped. 

• - p • .L-

co~td/ •. 2. 



... 

6. Collecticn of 

General I!1d. 

. . .... 
~-

> . 

?.E. films 

7. Short-tern Co~r=e: 

Brochure drc.ft prepared. 
""'. .. t• u2.SCU!:Zea. ne 

Brochure. 

from Pol~·er:.e 

Agreed to hc.ve tot~l no. of c~ndid~tes 2s 15. 

8. Discussed the enquires received for wec.thering 

tests - both natur~l a-nd 2cceler2ted ~rtificial 

weathering. 

9. .;greed to have '\·:eathering site at CI?ST - o:;ien 

plcce opposite to P'IC. 

K.R & 

10. DiscusseC. C::J1d c:.greed to draw imprest money for K.S., K • .R. & 

harc;..;ooc c.nd o~her e:·~enditure. 

Next r.ieeting iior}dng ?reject Tecr:l on 15th 

Se::-ternber 1983 at 3.00 ? • .!':. {Eeld over owing to 

u;;;e~C.ing short col!rse 19th Se::iteli'ber 1983). 

-0-0-0-0-

19 . • 

H.B. 



Hinutcs of Fifth l·~eeting held on 4th October 1983 -------------------------------------------------
Henbe rs present: 

1-rr H.Burns . . t.mroo E"--oert 

Dr K. Rw!'lOinUrthy 

Dr Vij c.i Kt.l.."":12.r 

:::::>r D.Such2.J~c.r 

. . Head, Plastics Testing Centre 

1. 

: Foremun (Testing) 

: Foremun (~esting) 

Discussed the devclo;>ments in r..!nnir.g the 
:;e~the=-C7'1eter: 

{a) Te:npor.:.ry cooling u~i t f5.:-~e{,.; 

'b) Tric.l runs CODC"...'..Cted; 

(c) De=ects sucj1 z.::; "..·:et bulb, \;et b'..!lb ~ 

ae~re-

ssion, ti."71e co'L!nt down, reek s::-rc.y r:o't.iccC.; 

.:-'.eJai=s t'..ncert:.~en .:.lor:g with the Service 

Enc;inee!". 

x 
x 
x 
l :J~ 
x .,..,... x ...., ... 
x 
x 

Vij 2i-· 

2. ?roc...:.:-e.'7.ent oi plc.:3tic3 s.:.r:;::iles for O'L!t C:ocr X Dr K.R:..."':1:..~'.!~: 

\lec.therins; frcm vc.=:-ious :.-:anufactures ~ !/:r H. :S'..lrns 

3. Test standcrC.s on \·1eath~ring to be procured l Dr K.R:::.c.r::urt!-;: 

l Dr Vij ~i r:ur.-: :.r 
.• 

4. Design of c~ps for marine site-discussed J ~.r H.r:ur:ls 

X Dr Vij d. K'..:.r."~2.r 

5. :t-rocurement of sunples from V~dyar Boats 

for ·,:ec:.therir:i;; at z,:arine site. 

6. Refrc::her Cou.r~e-.;greed upon to deu.l •1ith the to~:iics:-

(i) Introduction to ~-Ieathering & Effects 
of ·uv St;:.bilizers 

: 20 . • 

l .. . .... X ~ .r ~ • .::.ur;is 

contci/ •• 2. 



... 

: ~ : 

(ii) Accelerc.teC. -.:ect!-'.ering 

( - .. ' :..ii; 

7. S:.rr.::;les set u:.,1 o~ t~1e rcof of 'I'ool ?.oo~ for 

;·zec.thering:-

~crtlic sheet (9th Sept. 1983) 

HIPS sheet ( -do- ) 

FVC Sheet (14th Sept.1983) 

Clear Plastic PVC Sheet (5th Oct.1983) 

P? Tensile S?ecimens (5th Oct.1983) 

Izod Specime:is (5t!"l Oct .1983) 

1 .. -• ~-.o • 

1 !Xe. 

1 Ho. 

1 l·Jo. 

5 l·!os. 

6 l\os. 

a. Agreeci to cc..rr:y out the following tests for the 

specimen exposed for weathering :-

i) Tensile Strength & Elong2tion @ Ere;:..~; 

ii) Unnotcl1ed I=-~od; 

iii) Vi5u.:.l tests - Surfc::ce cr~c~~1..ng, cr"-::~ng, gloss, 

warping, colcu=, roughness; 

iv) Surf2ce nc:.r.c~es~; 

v) Cl~rity/Light i:.r<:.ns;.,ission; 

-vi) Surface & Volu..rr.e rtesistivi ty. 

9. i'!etrologiccl ce?c:.rtme:lt agreed to provide the data en 

1.1or~~r.J.~ .. !:::2.sis - arr2.nge!":lents to be r::~C:e to collect 

-0-0-0-0-

21 

pr. 



•· 

Mer..bers present: 

!·!r R. Burns . UNIDO EX};)ert . 
Dr K.Rc..."namurthy 

Dr D.Sudhckar 

Dr Vij ~i Kur.tar 

. . He2d, Plastics Testing Centre 

1. 

.., 
'-. 

3. 

: Foreman (Testing) 
. Foreman (Testing) . 

-0-0-0-

Permanent cooling unit att2ched to the 

:·:e.:.ther-Cli1eter, ~·later sprc.y in the test 

ch~~ber regularised and Tri2l Test 

conducted. 

Tests on the S?eci~e~s of outco~= expo­

sure were concucted according the stan­

d.:.rd procedcres listed: 

I 
x 
x 
x 
x 
x 
x 
I 
x 
x 

Test Standard. (f..STH) 

- - - - - - - - - - - - -
Tensile Strength & Elongc­
tio~ at brec..Y. 

.. ~ 

~c.r=.ne:::s 

Gloss 

Izcc {Unnotche::) 

2ret:kdown Vol -c:.~i;e 
(If avc.ilc.ble) 

Clcrity 

-
D 

D 

-.,, 
D 
..... 
~ 

D 

D 

- - - -
638 

785 

257 

523 

256 

149 

1746 

-

Setting up 0£ O'..ltc5.oo:.- exposure ·,;eathering X 
re.ck with 13c incli:cation - work in the 

fintl stzgez. 

: 22 

x 
l 
l 

D.S & V.K. 

H.B & K.R. 

H.B., D.S & V.K. 

contd/ ••• 2 •• 



4. 

. . 2 

Progress on the ~re?crction of lecture 

notes v.:r.iolls to~:-ic::; for the sl':ort co'..l!"st:= 

of Flc.stics' - revie~·;ea. 

l 
I 
x 
l 
l 

5. Progr2ffi'iie for the short course on :·;ec:.t~er- I 
ing of Plastics discussed c::.ncl finaliseC. i 

6. Agreed to invite guest lecturer from I 
rr.etrolcgicc:.l depe.rtmEnt to spec}~ on \-~ec.ther ~ 
c.no its mec.sure~ent for the short course l 

7. ~iscussed the design 2nd procurewent of 
& • • ..... c2ge ~or marine s~~e. 

n.B & K.R. 

E.3 & K.R. 

8. 'l'he Chc.imcri c.pprc.ised the r:-:e!'l"bers res-~rcilng I 
his inC.ust::-ic:.l visit~ "to £3ng~lore anc I-:ysore I 

H.B. 

-0-0-0-

pr. 
: 23 : 
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Sub: Re~uest for p~ovision of suitable site 
'f=:or co:-:C:ucting :·Jee. therino ~:-~erinen~~ 
in tne I~adras Harbour Rec;.-

-c-c-o-

Cn 14th September 1983, the t!l~IDO E;·:r::·ert Hr H.Eurns 

accor:roc.nied bv Shri K. V .Sivasarnv 2nd the undersicned visi.tcd .. .... - ., 

the office of the Dy. Chairman, Madras Port Tru.st to discuss 

the ,;;::ossibility of loc.;:t.i.ng a s·.1itable site inside the 

harbour to carry out the 

in Marine Environ."l!ent. 

- ... .a..• • 
~·.ea ... nering E>:pe:rir.'lEnts of Plastic::; 

!-:r H.3u::-ns exolained in C.etail to the Dy. Chai.rm~, 

l:·:r. ;..shok Joshi, I.i-.• S., c:.nd the Harbour !·:aster, Capt. 

V .K. Ku9ur the ~ignificance of the application of plastics 

to marine uses end stre~sed the im?ortance in the evaluatior. 

of sue:-! !.~ro:"'erties · .. :rien fcced \·:i th marine envirc1'"1r.er:t. 

~fter t~c e~1)lcn2tion and short discussion on the 

subject, t~e n:·. Chairrn2~ ir:-IT.ediately responded to ~llot a 

sui-c2.:Ule::: .site? for co::C....:cti::-;- o.ir ex?cri.!::ent: involved, not­

withstc:.nding trie duration of such 2. test and filrected Capt. 

V .K. K2.:;?Ur to show the CIP::::T tea.-:1 2. suitc.ble site insicle the 

Ec.rbour. ;. . .sui t.::..:Cle h2s loc2tcC. c:.::n ecrmarked for CI?ET to 

go ti1n,..:~n the test. It -,;.;:.:; ~lso inilcc.ted by Capt. V .:t~.Kc;1.ir 

that c.~ the e:-:.t:rz.~ce inside t:-.e H~rbour we:s restricte1 ~nd 

we werec.sted to n;;.ke ~ fonnc.l rec::uest to him inCicating the 

:1U.":1.!:er of :;erscr:.~el f rci.'1 CI?::::7 -v:ho would be i:-.vol veci in the: 

work so ::;s to e::e.ble hiJ;1 to i£sue the entry pc.sses. P.e also 

assured the CI?:::'I' tet..-n that he would e;.:tend all help that is 

required to rna}:e tJ::e ex;eri.i:ent a spectic·..il.:.r success. In the 

me'1::-;tirr,e, .;.cticn is beir:£" tc:.ken to f2.bricc:.te three cages for 

holding into t!-;e water~ the: pl(lstics S!)ecir.iens to'.1ards cz.rryir.g 

out t:be ci:>ove e~,:;'erimerrts. 

To 
T~e Di=ector, Cj?ET, 

CC'. to i-'.r H. ?l.'rns. 

Sd/- •••• 
(K. AA?·J.J.?JRTZ.:."Y) 

Senior ?l2stics Engi~eer 

r-:adras-3 2. 

24 . . 

(Testing) 
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11'11 llVUV\..1 VI\ I '-'UVl\JL. 

ON 

.. WEATHERING OF PLASTICS" 

" 
Venue: 

CIPET. Madras 

Date: 
24th October 1983 between 09.00 and 
17-00 hours 

Objectives: 
To introduce the concept of weathering 
and stability of Plastics. 

To acquaint the factors that affect the 
Weathering of Plastics and the changes 
in properties. 

To describe methods of ratural and 
accelerated We<:thcring of Plastics 
and the tests to evaluate the property 
changes. 

Tentative Scope: 
lntro:fuction to Weathering. 

NJtural Weathering. 

Accelerated artificial Weathering. 

Testing and eval•Jation of Plastics. 

Lahoratory observation ana study. 

Final discussion and evaluation. 

Methodology : 
Lectures, Practical demonstrations anj 
discussions. 

'4U1•11l' '-•Ullll Vt t•l'""'\JVl•I' 111...t,.l\J'•'VI Ur 

Supervisors and Entorprenucrs in Plostic 
ln:lustry . 

Eligibility: 

University Degree, Diploma or Equivalent 
qualification in Sc.ience, Tcct:nolq;y/ 
Engineering 

Some experience in plJstics/applicr.tion of 
Plastics. 

Preference will be given to sponsored 
candidates. 

Course Fee: 

Rs. 25-0/- (Non residential·incluc!es course 
materials and lunch) 

Intake Capacity : 

15 

Closing Dato for Registration : 

14th October 1983 

Selected candidates will be intimated by 

15th October 1983 

Cllequef dr<1ft should b11 drawn in favour of 
The Director. 
CIPET, 

Guindt. Madras-600 032 

• • • . . .. 

. 
• 
• • . ' • 

INTRODUCTORY COURSE 

ON 

"Weathering of Plastics" 

Plastics Tes ting Cent re 

CIPET 

Madras -600 032 

INDIA 

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

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

Oualif:cations .......................................... . 

f>esignation .................................................... . 

Specialization... . ........................................ . 

E1<perience ..................................................... . 

...................... ····················· ........................... . 
Mailing Address ........................................... . 

................................................................. ······ 

··································· ......... ········· .............. . 

Tel No .................... .. 

Date 

Signa1ure of Applicant : 

\ 



-------
:- ~ - ... -

--
CENTRi='.L INSTITUTE OF PLASTICS E!-lGINEERL~G & TOOLS 

-· 

- - ... --· 
Introducticn: 

GUINDY, MADRAS - 600 032 

. Introductory Course 

on 
"WE.~T"rlERING OF PLASTICS 11 

Practical Work 

Course members _will participate in a practical·- demona.._'f: 

straticn of .natural weathering of plastics at Madras', CIPET­

Station (Hot./•let}-.- -- The details of materials assessed are 
• • • . - . t • 

given overleaf. Control sa~ples (identical in composition. 

processing .:ind dirne:nsions with exposed samples) were stored 

in~oor (27°C_: 65 % R.H.) and tested a few days before the 
course .• 

Exposed samples, some 15 days, 31 days and 36.days out­

doors were withdrawn at 09.00 A.M. on 20th Octob~r .1983. 

awing to the large number of tests required to be done within 

three hours, most of "exposed" testing was carried out just 

before the course started. 

Results of all these .tests will be given to course 

members for insertion in tablG of results overleaf. The origin 

composition apd_P.rocessing of these materials is not known and 
•.. . . . . . .. 

hence.the results obtained may ·not be typical for ,the ralcvant 

material. ' 

~. ' 
The·tests will be performed to followirig standards:-

-
..i - - - - ----·- .. ·--·- ----- ~- - - - ~ - ~ - - -·- - - ~ - ~ -

Test. Standard (AS™) 
. - - - - - - - - - - - - - - ~ - - -

T~nsile Strength & Elongation at 
. break.· 
Hardness 

Surface Resistiv~ty (500 V) 

Gloss 

Izod {Unnotched) Impact 

Bre:akdown Vol t.ilge ·(If ....available) 

Clarity 

: 26 : 

D 

D 

D 

D 

D 

D 

D 

638 

785 

257 

523 

256 

149 

1746 

., 
.. ~ ..... 

- - -



\ 
I 
I 

.. 

... 

-------------------T-----------------,-------------r----------r---------:-i-----•----~----------1 Date Exposed I .. .. I . . I ·I I 
1 1983 I Exposure I sunshine I · Rainfalll AHveirdagiet I AvT:rage . t I . d (d ) I H I I wn y I \,;:mp. ---------'T------- 1 Perio ays 1 ours I mn : 1 oJ · 1 Stard I End I . .. 1 , 1 '

0 
Noon 1 Noon 

I I · I · I I 

Materlnl 

- - - ~ - - - - - -·- - - - ~1- ~ - - 1- - ~ - - - .-1- - - - - ~ - - - - ~ - - - ~ -·- - - - -. . I I I '. . I 

1. Polypropylene 
(Injn. Moulded) 

2. HD P E 
(Injn. Moulded) 

3. Plastic PVC Film 
(Clear) 0.1 nm 

: thick 
. ·,I 

5 Oct. 
10 .oo l\.M 

10.00 AM 
5.0ct. 

5 Oct. · 
11.00 AM 

4~;Gre~n HIPS Shcetl9 Sept. 
~·1 (3 mm th~ckness) !14.30 PM 

•• Clear PMMA 19 Sept. 
·• · ' (1.95 nun thickness) 

114. 30 PM 
I 
I 
I 

• UPVC Thi~ sheet 114 Sept. 
(35 mm thickness)l14.20 PM 

I 

20th 

Oct. 

09.00 
A.M 

I 

- - - - - ~ - - -'~ - - - .. .. .. L -

15 135.1 
I 

15 ·: 135.1 

15· 135.1 

36 262.9 

36' 262-9 

31; . 
! .. 

'234.5 

- -.- - -·-- - - - -
: 2 ': 

'. ' 

9.6 I 

9~6 

9.9 

262.3 ,. 
I 

. I 
I I .. , 

262. 3 I , . 
. I 

I 
I 
I 

109.1 i 
1 - \ 

I 
I ·_.,_. - - - - - ~ -- ~ -

- - -

.. 
[' 
N 

i I •• 

. 



N 
().) 

•• 

- - - - - - - - - - ... ~ -
Material 

PROGR/~ TESTING DAT/-.. 

- - - - - - - - - -
Test Units 

- - - - - - - ~ - - -
Control 
Results 

Exposed 
Results 

- - - - .. - -
% 

Change 
-

- - - -------- - - - -· - - - - - ~ - ~ - - ~ -- - --- - - - - - - - - - - .,;;,·.-

(6) 
(1) 

1. Polypropylene 

(2) - - ~ - - - - - - - -
Izod. Impact (Unnot) 
Te~sile Strength (Yield) 

Tensile Strength (Break) 

Elongation at Break 

Hardness 

(3) . . (1) (5) 

- - - - - - - - - - - - - - -

kg/cm2 324 315 

kg/cm2 277 274 

% 17.4 18.3 

- 2.s 
Nil 

+ s.2 

i~ ' - ·-··­' 

Surface Condition 
----------------------------~------------------~----~----------------------------------------~-~-
2. HOPE Izod : I 

Tensile Strength (Yield) kg/cm2 238 232 - 2.s 
Tensile Strength (Break) kg/cm2 113 108 - 4.4 

Elongatiqn at Break % 168 178 + 6.0 
. 

Hardness 
Surface Condition 

-----~------------~--~--~-----------------~--------------------------~-----------------------~---
3. High Impact 

Polystyrene Izod 
Tensile Strength (Yield) 
Tensile Strength (Brea'"'.) 

Elongation at Break 
• Hardness 

Surface Condition 
Surface Resistivity 

. . 3 

kg/cm2 

kg/cm2 

" 
ohm cm 

. . 

423 

358 

3·. 35 

Too brlttlc 

272 

1.53 

.. 

- 24.0 

- 54.3 



" ' 

- - - .. - - - - - - .... - - ~ ~ ~ ~ ~-~ ~ ~ ~-- ~. ~ -.. - .. - -- - - - - - - - -
( 1) .· (2) 

i, .• 

(3) 

.. -.. . - .. .. ------ -- -- -·- - - - -- ~ ... -
- <i, · ... pMMA. Tensile Strength (Yield) 

Tensile Strength (Break) 

Elonga~ion at Br~ak 
Hardness 

Clarity 

. '• ! 

kg/cm2 ... -

kg/crn2 
I .. 

" 
ohm cm 

(4) (5) (6) 

- ~ - -- - ~ ~ - - - - - - ... - - --
.. 'Ibo. brittle. . 634 .. 

' . 620 399 - 24.9 . . 
2.9 .. 11.6 + 300 . . : 

.. 
surface Resistivity 

---------------------------------------------------------------------------~-----------~------------- ~ ~ 
~. Clear PVC 

. Fiiin Tensile Streng.th (Yield) 

Tcnsjle Strength (Brook) 

Elongation ot break 

Hardness 

Clarity (Transmission) 

Surf ace Condi ti on 

"9/cm2 

kg/cm2 

% 

371 

363 

217 

.,·:!.'. 

.... _368 

347 

210 

-iJ•O 
- 4.5 
- 3,5 

I. 

--~---------· -------~-------~--------------------------------------~-------------------------------
·· · 6 ... · UPVC shee.t Tensile strength (Yield) 

Tensile Strength (Break) 

Elongation at break 

Hardness 

Gloss. 

Surface Condition 

Surface Resistivity 
. . . 

~ ~ - - - - - - - - ~ - - - - - - - -

kg/cm2 

~g/cm2 

% 

ohm cm 

·- - - - ....... 
ii 

... 658 

540 

33 

645· 

484 

57 

-· 2.0. 
I 

- : 12· 

+ 73 

- - - ~ - - - - - - - - ~ - -- -

... 



•· 

To1.!r Re~o rt 

25-09-1983 to 30-09-1983 - ~egc.rcing (sse ~nneY.Ure - !) 

-0-0-0-

The tour was undertaken by Vir H. Burns, m:-:IDO Expert 

end Dr K.Re:mc.rnurthy, Senior Plastics Engineer (Tes~ing) in 

order to cC'-J.lain~ the Plastics Incustries/Institutes in these 

region ~out the fc.cilities ~vc:.ilc.ble c.t CI?~T/PT: I·:2dr2s a."'ld 

the various progr~"":"iiiles that 2re being tcken up by CI?~T. 

h meeting w·a.s o::--gc:nised by the J:..11 India Plastics 

1':anuf2c t....:.rers' ;..ssociatic-n co-sponsered with FL~:: tics <:.r~a 

Rubb2r Institute, Bombcy on 26th Scpte~be~ 1983 ~t the ::est 

and Eotel. Bom!::>c.y at 3.30 p.m. The meeting was c:.ttenaed by 

more th2!1 100 nenbe.:-s of iill InC.ic. Plastics Ec:nuf.:cture:::-:;' 

~.ssociation ~nd Fl2.stics .;{i..:.bber Institute. !·:r H.:2-.irn::: :::o}:e 

on Te=ting of ?le.sties fer ~uclity Control and the Senior 

Plastics E:.cineer (Testing) o~ FLcilitie5 ~vail~ble at 

lectures. i·Jelcome speech wc:s reac out by :-:r R.S. ?..is hood of 

Plastic!: ra.it,:Oer Institute on behc:lf of r-:r J .R. Shah, Ch~i!:':!an 

of :1c.~tics ?.ubber Institute. ne\·;s-;:)c..:::Er cove::::-:.ce or. th.is - - _, 

matte::: \·:hich 2.ppe2.n~..:. sub::e.;_uer.tly is 2.t~2.che6. for refe:-~;-;ce. 

{ii.nr.exure !!) which c;i ves r.:cre ir.formatio:: or. t:-.is meeting. 

Eefore anC. after the meeting the m-:IDO E>:;:.ert c:.nc.i 

s~:-!io:::- ?l~.:.tics Enc;ineer (Testing) \;ere rr:~t by the follo•·:i::g 

persoTh,el for discussing v~rious problem. 

~r A.E.Srik2nta Aiyar 
Eon. Se::retar1 

Er !!.S.i<ul:"<::c.r::.i 
Gener~l ::i::.nac;er (Tech.) 

30 

;...I.?.i-:.;...., Eo:-.b~y 

~e~ipl~stics LtC., ?hcne. 

contc/ •• 2 •• 
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:Hr Kishore Kumar 
Proje=t ~ngineers 

Hr ?.V.Datar 
I-Ic:!ac;er 

Mr :r-:ad.hu B Shah 

. . 2 

i-:anager Plc.stic Division 

Mr Kishore Thck.~er 

Iv~.,.. H.C.Dalc.l 
Projects !-~11ager 

Hr i:.K.Kurup 

. . 

Plastics Technology & Dies, 
Bor::bay. 

~lxali & Che~icc.l Cc~"?oration 
of !nCia Ltd., Th~r.e. 

Folychem Ltc., Eombay. 

S~ - I·~z.nekld Industries 
Bombay. 

Ki.shore Enterprises, Bombay. 

Analog Services Privc::..te I.td., 
Bo::1bay. 

Reporter, Finuicial ~~res.::, 
Boribay. 

Their problews \·;ill be referee to CirET for t~:::~g 

fa.J.rtncr L.ct.ion. I-!r J .K. V2.dodc:..ric:., Chai.r.:;an, ?l~s tics E\.u!:ber 

Institute, Bombay w2::ited CI?£T to e:,:plore the po~sibilit:' of. 

crg;:.r;ising a 3 d2y progra.1..-:1e en Cuc:.li ty Control & Testing of 

Pl~s~ics at ~o~b~y. T:'1is is 'beir.; fcllm··ed up. 

On 77-09-1983 a visit ~-:as ::ic.de to the Su?re:ne !;:dustries 

Lirr:i-.:ed Bo:::-J::.:.y \·:here !·:r J.I-:.Tot2lc: Gener2l :-:ana0e?:" was ::-:et 
- ·r ..._. ·-. 

Sharma were r:let c:..nd the Indian Institute cf ?z.cJ.>.aging '\·:::ere 

!:r :·:c:ru.yanc.n Joint Directo::- wc.s 17':et. The facilities ':ere 

cer~2in ~roject to ~':'C en rEinforcec the rT:iO ?l?s~ics ~~terials 
._ __ .,,_ .! •• 

'-"-=- .... _ ~ -~ 
fol~ 0· . .-~c: U ·-.. 

Cn 2S-C9-1983 the e;-:ecu~ivc:; co;..r::i~tee me;r:ibers o!: 

G-..:j2=:.t ~lc.~tic!: ;:;::-:'l.lf~ct:.:rsr!: .:.s~cci2tion c..lcr.g \·:ith 

Dr ':'riveC.i, .--~vi~or, Gcvt. =f Guj<::.r.:.t :ne:t th~ u::ID: E:-::_:.e::t 
- .... 
C'-

-
tr:e :'..::i ti.::.ticn of ;:r Tr.u:-::C:i:., i.io:.<:..n Officer 2.t c:IT:::T e;:ten-

31 . . co::tc:/ •• 3 •• 



is to be orgcnisec. 

. . : 

7hey 

v~riou:; ?lc.stic~ Inci.~.stries i;_ thc..t reqion 2nc.- 21~0 helC. 

discus~icns on ~robleri'.s ::~ci ng thei;l. The pl~nts visited 

were: 

V • .R. C2.bles (I,~r ~==rr.esh Dube.!.), rihmeC.2bad 

-=~h'Tled~bcC:.. 

The c:r::.:·ET extEnsion centre at Vatv~ industri2.l estate 

c.nd tr:e office in the city were also visited during the stey 

at ;...h.'":!edcl>ad. 

On 2S-09-1983, l·~ ? .R.~e.s!-,2.n of Flc.stics .;:,,:;:.;licc.tion 

Centre I.? .C .L. Sc.::-cdz. t~.rough Er K2.r.1at Senior En~i.neer of 

Plastics h?~lic~ticn Centre arranged a meeting on behalf of 

Plastics & Rub::er Institute (Gujar2t Cent=e) in •.·:hich 

:-!r H.B:irr~!: 2.~~ tl-.:e Ser~ior ?le.st.ics E~gineer 

raore or less 0:1 the ~c:;·.e lines .::s th~t of 3c:-::bz.y meet. It 

WLS ~g2in well ~tte~6ed. T'r:e discussions £ollo\·:eC. \·:ere 

interesting 2~c ir;ior;..~tive. In the ~fternoon e visit to 
~c.-,,.--o --·· -- - ~nd Frccuct ~:;licc~ion 

Centre were under t~ke::. 

C j" 1"0 ~ - 8" ~ . . . .... - . .... . ·; ;; .. n ... 11 ... -·..1;-.;.~ .;, :;:c.c-..:.ory vis:..t.s a ... =cf."'.D2y ... o b s i •• : •• 

i·:indsor one o:f the 12rgest r:;c.nufacturers of Plastics Proce-

vizi t to L<:rsc.n b :"o"..lc::-o c.t 20::-:-.bc.y ·,·.·ere very usef-..il. 'l"he 

whole ranges of ~roce:~ing ~achinerics prcd~ced ~t 

. . 32 . . contd/ •• 4 •• 
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R.H.1·:indscr together with the le.test develc_?::-~ents in the 

field 2s •:ell c,:: rc.nge of ther::-.::iset mould.i;,g fccili ties 

c.t L & T \·;ere :;;~c-n. ?!:"oblerr,.=, r~lated to v1c:r:,:~ge c:...:=ing 

au tome.tic r.:ouldi::g o:E F !":t::::olic •::ere ciscussed at L E.: T c..nci 

trJ.is is 1:eing rE: fered to CIPET ·;:·7 the!.-1 for 2 deeper stufy. 

During the visits the facilities c..v~ilc.ble at 

CI?ST/P'IC were mc:ce Jr.ncun to c.11 concerned in utili::ing 

them and brouchu!:"es on PTC and i'leathering of Plastics trai­

ni:.g coarse were also C.istributeC.. 

On the -..:~ole the tour '·:as successful. 

Follow u~ action: 

1) Thanks giving letter are being sent. 

2) P.cticn is bcir.g ini tiC?.teC. tor org<::nising a short-term 

course o::.t Bo::-;bc.y. 

3) ·~·;erk is plar_11ed to 2ttend to TIPCO assign..'":'lent w::ich is 

~::-:>e:ctcC. on 24th Oct:;ber 'e 3 ".:hen their per;;;cm:el corr.e 

to cttend trc..ining ~:::rogrcr..;.,e on 1..:e.:.thering of Pl2:; tics. 

4) ~ction is also being t~cen to organise G.S.P.~.~ visit. 

5) ~~ ~nd whe~ the ?roblems discussed during the visits 

are r~ ferreC: tr.ey ;;ill be lcoked into. 

E;:cl. : 2 

pr. 

C" ·; ... o. - •• 

K. .R;-J·~·:URTnf, 
C' • t:>l .... • t:' • er ('T'e~""i'rc' .... en1or. L-s""ics .... ng1:-.e - _ ..... _, 

Sc/- •• 

H. Eurns, 
U!:'IDO :E:;;:pert. 

/True Co:;iy/ 

33 . . 



•· 

25-09-1983 to 30-09-1983 
.: .. ~-

r,·r 'M ~,, .,. TTi-""T'"'O -::--.-. r-t- c. 7"· •• p. -.- ,.,...t,... ~ ;:1 ::i~.._.: .,.. -:-,.,0 ; ... .,..or (·"' •. --•.:h .. ;.rn....,, """-"'~ ........ _·e-'- ~ ~r l\. •• ,~cJ~iu_ •• v, -"r•--c ..... '-..:.C._; - ... -··\:..:- -1 

--------------------~--------------------~----------------~---------

25-09-1983 

26-09-1983 

27-09-1933 

28-09-1983 

29-09-1983 

30-09-1983 

l)e:;.2.rture (11.00 A.I-:.) E.:.crc.s for Bo:-::bc.y 

~-:..I .P .!·!.A & P.R. I. a.rrc.nged prograrr.r.:e 

:-:est end Eotel, Bor.-.bay at 3.30 P.!·:. 

"Fc.cilities c.t CIPET/?'IC" - Dr K.R2!:1e.r:r.irthy 

"TestiDg of ?las tics for '.::u2.li ty Control" -

by t:r rL.Eurr;s, U:!BO Expert. 

Visit to Su9reme Industries Ltd., TIPCC/ 

Inaian Institute of ?~ck2~i~g. 

Depc.rtu=e Bombay for r.hrr1eC:2.bc.d. t 

Feet.or;{ Visits: 

"'/ D C-1"'"' -sf·-,,~-...--• .... • c.--t:: v-.) c..-c:.~ Plustics/roly Folien 

.:... .• ::. - ?isit to C~ET E:<ten.sicn Ce::t=e. 

I.P.C.L. Baroda 

F.::. - F·.R.! :-:eet::.r:g 

"':'e.:.tir.q of ?l'-.st:ics for .:..'..!t:.:.ity Ccr.trcl" -

A.H. - I.?.C.L. Pl~nt vis:it:s. 

.... 
ri ..... 

u; ,..; .... 0 ·.·;.,. ? ':..." -.:;n,.~~,.,r & ro t'. r. &· ,.,.,J.. ·-.;,.-'- '- ,,. ;;.:> ..... .: ••• _ .. '-..:;."""' .... , c;:..: ~ 

I)e~2rture for !·:acrc.s. 

* * * * * * * 
. . 34 . • 



•r I ~ A N C I A L E X P R E S a• 

TU~SDAY, SEPTEMBER 27, 1983 

lPlasfiC unitS. • . . ~ . 
.. 
I 

!make headway .. 
' lo. It! A S••R ".,..,....... .. .. ~ RubMr ln•li'1u1 ... Mid '"" , .... 

"'";,.,;,.1 con.•\l"'f"W:-tl lty pls1f•c ;,.. i 
. - .-0"'4 RA\". ~I" Zf.. - Tltir pl••llc dv•I"' h•d 1ouc~ •~I ). ' !•Ith I 
J IM.,••rt ;,. India t.11 '""'" "'rid It'"";• .,,cf lhi• "'nuld incrr:n" I 
; tlr•·Jn •"d •i1l11" lhir ,,..,, r; ... '."UI" 1h~ ... 1nld in th.. """' 10 ye:tro H .. 
~ ,,,.. rn>d11~hl'n ... ;n ~ dnvbl.:-d, 8C• Cftlllioned the rlHlic '"•"ufacture,.. I 
J. "ordi"' I<> "fr. fhrnld ftvrnl, 1'•1 due lo the u•c or .,1bo1.,n1l•rd 
I'. U'lllOO ,.,~,, i" r••.iic tnlinJ. :aw m•t .. n•I •nd inedeqvate •tten- i 
t~ ·Sr-•''"~ ~I • ... mi"ar on '"f'1a•1ic tit-" 10 quality C""'"''· the indv•1ry 
'. prodecl IP"llll~ •nd 'IU•lil~ n>nl....... 1')1j.,, hnd 8C'!UrfCd • ~ of rhnl)i• I 

t 
jointlr .,.11,ft"c-I 1:-) the Pla•liC".O ""d from lar,t """'~'of"""'"' ,;~c the I 
Jt11bWT ,,,., ........ r .. d .... •ttliafl ~...i rroxtucu •irre ~ir:sr~cd ••• ct.cap I 

tJlir "'" '""'•• Pl.•"·~ """'ratt•1rc·,· ... ~1o1v1c fnr Had111Qnal ,,,.,,,.,;.r •. ; 
~ ~l11i""· h•t •I'd~~ '4r. Ou•fl• Tocl111"ll" rt:i• allitullc. •ln<I qv•lil7 ~ 

•Id tlM cow.ii~ ""'"Ill•"°" •.:hie-·~ :a <<"'trvl •••the o"'Y •"•"'c-r. hr •6-' 
a1>;quc ~;,..,.; ;n v•cr ""d !"'•~·~ d..d \.fr S'tah"• '!"«""Ch '*U re~d o"l 
of .,.;de rfft,f' or rl11•l;C" II""'"' dir· in Iii• •bwn<:r b~ :1-1•. R s Ri•ix...d 
'~ "'"'"'i~. rr Pla•IH:: ... d P.uM.•cr '"•lilvn: . 
. Hir ••14 thr 1ndu•1,., w3• in fcwr a Mr. 9.,,,1~1 Ci•ndhi, Vicir•: 
-n~ e•I"'"';..., ,..;. ""'• ;., th'! !"r ... idc.,t. /lllP.,b\. •nd !I-fr. J. K. 
·~· of' rr,,ducli1•" ~.,J r;,_oecoti"• Vadnden•. Cha•'"''"· 0-.rnlttir C'rtt- i 
....,, •'"" ;., the '"'"u':i~turr or .;. •re nl P1 .. •tir ~nd Ru"~' 1,,".1it••• l "·"°'" "''chi"n and ·'!\llJ•r~"'· t.... ,,.., •pnh. ! 

~ ••;d •nd •dd~d rh•I ttlr covn1~·. ~-~'_; 
j-;-lcf rnch •uch ~ ., .. c i" thf' "i:ar 

I 
f\ih1n th.ti ii '""'''d ,,;. lonur "rrd. 
... ,, '°"''" ....... ~Ji.. .. ~ o< ••pcr11"" ;,. 
,111i. r .. ld · 

;~ Mr. """'• ,,.,o1 ""de• •he- U't1P I'...,.,.,,,, rm~r•~·mir. 1;....,11•0. hd 
t f"'lt<..cl \ 10 I ,.,,llirm lu )~;. f".ff' 
11.ltM dcu!J>r'"'-"' of r•••l1C ,,.,, .. ,., 

j,. thr \:•~V'U'"• ··'. "" ... ,, •, \ .,.,,~ """'''·•t'I 
~ .•OOlld hr. ,.,,;. ~.I J:o\ t!1r CMtr•! ,,.. 
· ai••v•t ,,, '°''"'. '" t- .. ,,,.,~~,.r-.1 ft,,.4 
'T.., ... , 1(1Vt1 '" ''•ll••• r,.., ~ 
'""'" • ...: -;1 .. •. l-rmc111 ''' ""..,. i• 

~ nrrr"l'y •••• .,,,rd .11 <:I l'fT for • , 
:' ,,._,........" -.1udy on wirethwri"s ~· . 
1 

ftcl "" rl I•" '"· 
': . Tc.-vcl""' •·:><"' '"" 11u .. 111y a•rirct. • 
~ '8i~ I·~:.'" lf'"td• •er" rtl••••irly . 
/."'ref '>•I m .. r.: f''"r'hl'I•· •"°11ld be • 

'•I;"!!' "" · <'••c• .•1n.tird '"" 'lu•lily ' '.: "°"'"°'' .,-...! r:,ri"f •f efl f('9Ci ,.,(. 

,f .... ,.,., •• _~·.··"• r--i:-,, '" '~ •ef~(,...,,,. 
• fl/ "'H"''' ·ry •nr:I e·~uir.,1·.cf'I 11!i1' 
~ ••~ ,,..,,.:.1 ·d be co"''d~r•d •C'1"u .. ; 
i 17. hc'•rtcd 
··• Dr.' ._ R H'Ufflurol'ly, ltc•d cif 

"'''';• lc""·1 < '"'" ~!Pf 1. ,,. 
• pl11,l'\r.J ••r1n11 • '''''"•<• of '"' In-· 

I 
•tt•wtc ... '°' •••I 1>'ic P'•'hC IC•li"I' 

. ce•trc ••I full) C'f•llrf'etJ •itlt letl• • 

.l"• r .. c.lolocs ,.,. "''~•tlrtmenl ur 
.111cch1"•(~i. _clccll•<•I .,nd (l\c1111~o1I 

I rurc•1oc1 "' P'••llC •nd 'I"""" .,,. 
) d.c h• rnue1i111• ' 

ti l::.arlHI '"hr" •1kn,,,c .. f'C'c"h· \iitr,' 
, II le !)~""· <. 11.;,,,,,.n ,,r 1hc I''••"' 
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ANNEXtJRB. - 11 (A) 

; 

·: . . -.... 

·/·' 
0 ., .t n D I Aj 

S~TEMBER 28, 1983 

f ·fuano 4xiieff ~ 
. , ... "1 

lauds Indian : ·'!I " • 
r' vl~(ic' industft~ 
I · iW>M DI\ V, 5t!)Mm~ %'f (1'1r,! 
· Tl>• p'.1t10c irwlu.•"'l ha• ma.,. ,,... 
I DtC"'J"U\ T"I'•"' •• India aml IM 
~"·'"'7 ,_"I - be \be lcecleft iD 

' r»•··~ ,,,.,.,..,,, itt A•i•I th• lln;•ed 
1' ,, • ·• '"""''~'' IJtw tt~ Ort• 
11 ••''"~ Cl':"'!ll'.J) tai,_" JL. Harotll 
... ,.,,, •• I ~, .. 

~ ,~.~·ft· ••• ~ .. , - Sib~; 
.• ,...r .. .;i "''·"• 1nJ 11.iol'.!}' cntlt~;. 

, '""" •..d ltt \Iv f-11 lnJ .. J'la'''-1 
1• """""r"irm' i'l•trr••.lrtt. Ytt ••• 
, lh~ pl.o••··: '"''•na ••D&la. 'C1Pti"f), el 

t "''"' •:tt i,,.,t't·"ll 11\ lnurnnt 
.-.~• "'.,.., reo< 1'·• ,l1vic 1n4.,. ry, 

\l,_lr>I) .,., urwt1-.d ..... """, 
• . .... ,, .. In: ~ ... i.1 ...... " ...... ,;"' _,,.... I 
• 18 "'h~r ... 11 nl' Ii•• ,...:nitry. 11 lul l 
• ......... ..., a , • .,.., ,.., Rt. I!> cro1'114 

\M ru• ''' • -· ,,., '"' d,..., , 
,,..,. '" _,, ....... "' rt• .. ic• 1!t I 
"·'""'rT· ~ ~··I " I 

Mr. l'lni, .. ••I J. '·•n1!'11, •ice ~ .J 
do"l ,., Al, ..... ,..d lht r•• I"•'"' j 
t'•I t""•i•:'lll""'•' In 11\tlle '• .,,._,,.,, ·J 
c11"11rtt '"'' J.S l•\h h••trte-<•'"''''• 

l 1 r>-1 '"'°' I·\ ti• to ,.,,. "'.1tir ., ""'t 
• rh•,.. r d!J• "' Iii• ,..., ,.., •••r'- . 

15.,,11,., f" •· 9\. R .• ,,..."''''"~' : 
h•"' ,,, ,~.,.,., ,,.., "" t•""' 1t:rr1·T1 

' •• \4 •• ,,_,4, ,, .. ,.,,.,, • ., ... ,J ... ,. ,,,,...,.. 

• ,,.1, ·~;,. tiufC1i, ·n '"J "'"'"'' ltt•int 

I Nl"I- -·' 11'1 1111 '"''"""' 10 
'Mlr,tllt tftlf•IHll \N ...m..&I, • . 

I fL; ft ..t··.:~"' ) 

.. 

.~ 



Tc~!" ~e:-)ort 

to l9th Ccto::·er 1983. 

-o-o-c-

T:"1is tot:.r cover:: tt.e visits of :Sang<.:lc~e c._:;_6. ~~::ore. -

'Y:-.e 2irr. of thi~ to-..!.r we.:: to vi.sit ?las tics InC."..lst!:"ie~, to 

hola tech:1iccl ~iscussi8ns end ~~ke presentctions to the 

:.R.I ~t =~ngalore. 

Visits were ~ace to two incus.tries i!1 :-~·sore c:nd ere 

1) J2.lvc.h2nini Pi-;::e & Chemical 
?vt. L~C:., 

2) :iil tech I;.dia Ltc., 

Ey:::o!:'e 

i"·~·sore 

3) Inaiar: Te:lephor.e Inc5.ustries Bc.ng2lore. 

1) Jalv~h2nini ?i~e & Chemic2l (?) Ltd., - ~~sore: 

..... .:...,. - :::"--11 - l... _..;.. r..:. ..., •.• c __ 3c:.le InC:..'..:s try 

~:.i;.ez; 0:£ dif fe.:-e::-!·:: di2.J7,eter. The::~ have t;·:c twin e::t::u6ers ~!i th 

testing equipments. ?hey held ~ssist~nce fron CIF~~ on 

followi~g points:-

( ~' c, 

::ittin<;s. 

(b) CIFET should have the long term r~pture ec:uipment 

~v~ilable for Sm~ll InCustries use. 

(c) ISI shoulc c~2nge the ide~ for kee?ing l~ng term test 

for S~all Sccle Ir.dustries. 

(C.) Det~il ci St.lir:e ari:? project "-S used :..n hc!3::::,i tz.ls. 

(e) Detti.ils of 3low noulcilng Bottles =or ?cod ?c.c~~c.~gi~g. 

(=) Cc~p~risc~ of Bra~encer Curve/value ~r.d ?roce~=ing 

Pcr~~eters for PVC. 

36 . . COni;d/ ••• 2 •. 



• 

. . 2 

2) ~·Jil tech InC.ic. Limited: 

.. 

This p.!.:~1: m2::ufc:ctu =s Plc..stic Blc.des, R2zors 2.nd 

its fitti~gs. 7ney h2ve 3 injection moulding r.i=chines and 

other me.chines for ElC;de~ & ~ittings. 

swi tchec:i to High I;npc.ct ?5 2s q.liced by C!PET. T. • .-.e nc.ve 

sent 3 each saiilples of Eedium c.nd High Impact PS to 

Du Pont U.S.A for laborc.tory evaluation. 

3) Indian Tele~hone I~c~stries (ITI): ______________________________________ ..;... 

rl visit Wes made to Plastics Division. They have 

problems of Flo;: :?looming of pic;nents on com:?onents from 

Injection f'.~ulci!"!g of hES. Ue have su£gested to cont~ct 

Dr !-:ennig in the r:;onth of Dece:::ber, c.s he is coming to 

C!PET as a E;Y.?ert i:1 the field of Rheolog'.J. 

B. ?RI ?f'.ESEl':· ... :;...;.1:Io::s: 

~'. fonncl ::ieeting :if PP.I mer..bers we.s held in :i3c:.!1gc.lore 

on 18~h Cctcber .:.~ 6 r .~:. c:t I?CL Offices at ·.:h.:.ch 30 r.icr.ibe:-s 

were :;rese:"!t. r·:::- :-!.Burns ::_)re~e::t.ed 2n illustr2ted t.::lk on 

Cuali~· Co~trol of ?le.sties, We2.tr.ering c.nc5. c.n introduct.icn 

t . ~ ...... 'al .... . 'ty o inc.us .. ri - ~o::ici .. • t·:r s~nj (;..:/ K'.!!"71ar spoke en the fc.cil i-

ties ~n6 se~in~rs ~vail~ble ~t CI?~~, ;:a~ras. Gre~t intere:t 

hozteci by !·:r .:-.• Gowrishc.~kar • 

,.. ~; 
.::>Q •••• 

H.Eurns, 
t':: I::.'C ZY..? ::RT • 

Sd/ ••• 
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ANNEXURE iiO. 13 
22nd Sept-;!wbe:::- 1983 

Infor..1c.tio:r !>t.· :S:::nk 0r: ~·J.::stics: X 
S::rn51l·:..::: t:J~-==n f:ro!"'1 currc'1t :_)roc12c- X 
tion oi I~di2n m~im£2cture f2:::- X 
cor.r:_")2r1::: .: r: '.-·.:.. ~-- ~·lc::tern Sou.:.:-:: es X 

x 
Dcvelo;:-::kn.: c::. t~s ting in.str'.:r.1~'1~S X 
of simple d::=-::.i~-n c:.::::'. c.hc::.:_J m::-.r;ufc.c- X 
tu~c .S'.1L .. .:bJ . .:.: for lo:! rescu::.-ce X 
rn2nuf::.ct1..L.·e:.. o::- u..;ers. X 

P roj e:ct in cc·njl~!!c:tion -,.,:;_ tn X 
Proce:~:.n~ Section to ~~se:~ hew X 
mech~nic2l ~rc~c~ti2s c:.re eff0ct21 X 
by p:-oce::~ .ing cr.r:c:ii tion ch::.n,:;es X 

?.r-oj 2ct in ccr~jn::cticn 1:i to Tool X 
De.sign S~'2t:.on to :..s.:·~:~ t!1~~ e::fec'ts X 
of g<".tin:- (or o":r . .:!' ry<:!"-:_::::!tc:.· in X 
T0ol !:lesi~:n X 

P roviC.e n.:,, t'l·.::-:..:. ·.:r:: t:-._ri:-:; f :.ci! i ti- X 
es c. t Cl?:.::.~.. :.:2-:-: r~s (hot/1.-:e"t) .:::-!d u X 

ConuT,i=s.::..on .\tl2s \"fe.J.~:-:er-o-m2ter c.nci 
cc.rry out t:.:-L:.l.; t.:. csc:·c.::,li.s:• cor::-e-
-
-: C1-~ ... i· o.!""i b .. -_-· +--.-.;·::: ~ .. -_. - -. ~,. 1- ""! I ,..., -· ~ i ,, ,.... _ .&... ... ,..-: 

• - - -~· •'0..._·~- ··• ·---·-,L- --c.-::;;.._. 

P1~eJ.i~i:--!~r-.::' ~~:-~:!"c:i.:c in ~s:;;;:.:£ing 
CI?ZT r~l~ in ~cnitoring 2ne co~~ro­
).1 in-; :..t:::osphr2r:::: in r<:.1.-; m:..t-:;;:.-i~l 
~nd plc::stic..oz r.:~!"'.u::.:;:ct 1..:.ri::9 ~'l.::n":s 
~i t~-i viE'.-i' to en:::uri.::g s:.fe uorJ~ing 
concit.io;is. 

C:.l ibrc. ti on 

Proj i..:.ct to 'be n.:.·ovi.ied bv E/:::,. 3u!:h 
"."lo·ve .,, "Tiu--;,..,.., n-.:.. .. r,;- ri::.--:r.~ i.J c.J. .. ""'\. .--. __ ..-\:..'.. .;..-_ ••• _ c. .... u._ ~.:.... - _..,.,_ ....... 

x 
x 
x 
x 
x 

x 
x 
x 
x x .• 
x 
x x 
x 
r x 

Vir. s. K. Shc.nna 
nr. _!._ .K. G-L!pt~ 

r-:r. c.s.~.i-::.nic}:cm 

1·1r. c. s. ~ .z .... ~c::icJ:~-n 
1:-~r. S:.nj ~~r l(tL'n2r 

r~:r. 

Dr. 
D:::-. 

! -~ r. . ·-. 

" ..·~ .:..... . 

D. Su ~:;;,~}:ar 
"!'Jij ~i !(t.:.!71er 

? , !' oor:1cl a:! 
Scnj .-;;.~~ Kur~ar 

? • !-' 001.~c.:.. ai 
S.K. Shc.=ma 

~. 
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