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1. INTRODUCTION

1.1 BACK GROUND:

The project proposed now is the outcome of long
standing studies by T.S.E. and UNIDO and is intended to
assist T.S.E. in setting-up of a "Packagiﬁg Laboratory”.
Based on the visits of few experts earlier, the project
DP/TUR/75/056/D/01/37 was drawn —up and the same was
subsequently revised with the U.N.D.P. input amounting
to US § 1,75,300.

The government input include comstruction of
the laboratory building, staeffing and providing some of
the equipment needed for the laboratory.

The project provides for four experts and the

first expert completed the tesk during April-June 1977.

The construction of the laboratory building is
completed by June 1979,

1¢2 JOB DESCRIPTION:

Considering the existing situation and neceds of
the laboratory a job-de-cription is drawn~-up and the
activities are outlined as given at annexure-I. This
also includes areas added due to the extension of the

expert's stay.

All the arees of activities identified are
attended to and in + - szac Af imgvnllation of some
equipr 1t details of requ. =ments(es were not readily

available) and method of installation are provided.
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1.3 OFFICIAL ARRANGEMENT:

The mission was assigned through project unido
correspondence DPRU 79/PPRS/ZPPVLL/ag, post DB/TUR/75/056/
11=02/31.7.E dated 18th June 1979 and extension PRU 89/
PPRS/APP/ag, DF/TUR/75/056/11-02/31.7.E dated 19th March
1980,

The expert entered the field on 5th Decemter
1979 after being briefed by J.Belo UNIDO, Vienmna.

The work plan was discussed with Mr.G.L.
Narasimhan, S.I.D.F.A., UNDP, Ankara.

The expert cerried out his duties at Turk..
Standardlari Enstitusu {7.S 3.), Anltara and left the field
on 28th ™ay 19380,

14 COUNTERPART STAFP:
The chief counterpart staff is Mrs.Gulden

Tarhan, Director, packaging laboratory and the heads of
departments - Materials testing and Package testing.

Details of areas of involvement are given at annexure~II.

1.5 OBJECTIVES OF THE PROJECT:
The immediate objectives and the development
objectives remain the same as outlined in the original

document.
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2o SUMMARY

The exrert entered the site on the 5th December

1979, after briefing session a2t Vienna.

The packaging latoratory buildipg construction is
already completed and ready for occupetion. The

estimated cost of the building is 10.33 M T.L.

The packaging laboratory is headed by Mrs.Gulden
Tarhan, Director. The staff positioned include the head
of material testing laboratory, head of transport package
testing laboratory, a2 mechanical technician and a helping

agsistast,

All the ten equipment processed through U.N.D.P.
are received at site(ammexure-III). About twenty specific
items of equipment requ.red for th. packaging laboratory
are available at T.S.E. (amnexure-IV). Some of these like
drop tester are being fabricated by T.S.E. Workshop.
Details of requirements of glasswere, chemicals etc. are
worked out and action is in progress for *%eir procurement.
hAdditional equipment needed and considered essential for
the laboratory but not indigenously available are identified
and specification deteils worked out. These are %0 be
provided to the laboratory. The estimated cost of these
equipment, spares and ancillaries is US & 1,27,400

(annexure - V).

0f the six fellowships and one study tour, the
study tour and one fellowcship are utilised earlier. Details

for three more fellowships are worked out and it was




suggested to preocess the papers immediately.

The layout plan for the four lzboratories are
completed (plates IV to VII). The positioning of the
equipment (including those envisaged to be provided), power,
water, air and vacuum regquirements, andigositions of the
working table etc. are indicated. Standard size readily

available tebles are used for the laboratories.

The equipment presently evailable ir the T.S.E.
are already instelled and ready for use. Erection/
fabrication of few like the drop tester and incline: impact
tester are being fast completed and will be reedy for use.
Some of the UNDP equipment are also installed/checked for
operation and are ready for use. Installation procedure
and ancillary requirements for instellation of the pending

ones are given and action suggested.

Instead of either procuring or making 2 Rain
chamber (water spray test) in the transport package testing
laboratory, one of the wash-rooms available is suggested
to be used for the purpose. Necessary details of pipe line
connection, pressure head, valve control, pallet etc. are

worked out and given (plates - I & II).

As part of training of the counturpart staff a
series of explanatory technicel discussion sessions are
conducted and various aspects of packaging, packaging

materials, testing and case studies are covered.

Detailed labcratory test procedures is drawn-up
for testing and adentificatio of plastics meterials

(annexure~VIII),
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To enable the T.S.E. peckaging laboratory to
undertake the task of prepzration of national standards for
packaging meterials, methods, tests and drawing-up of
specifications a " Reference Standard Guide" is prepared

(z2nnexure -IX).

For better understanding of the equipment, test
procedures and their effective application detailed
discussions were held of various tests and properties of

meteriels and & write-up prepared (annexure-X).

Use of various equipment available for generating
techniczl date of packaging materizls and for research
purpose is also emphasised. 4&s & beginning simple
laboratory based but industr; epp-icciion oriented research
projeects are planned and conducted. Interpretation of the
results and application of statistical anelysis are also
explained. More such projects are identified for the

laboratory to follow-up.

Methodology for the preparation of " packaging
manual% and " packaging machinery manual" are explained and
broad outlines provided. Specific details are worked out

in the machinery section (annexure - XI).

Formats for test report (annexure - XII) and

estimation of test fee (anmexursz - XIII) are prepared.

Design 2nd development/febricetion of equipment/
gadgets that coulé be undertazken by the packaging laboratory
and the T.S5.E. Workship azné wherever with assistance of

outside _ource are identific. and action already commenceG.




Design of five specific items of equipment are alreagdy
completed (pla ~- III & VIII to XIII). One item (W.V.T.R.
Dishes) already got fabricated. Action on otheré suggested.
A few other equipment designs are also discussed for

fellow=up.

Necessary assistance for the effective participation
in the techniczl seminar on " Food Packaging"” is provided.

Some background materials are also prepared and given.

Specific suggestions and recommendations are
drawn-up considering the present and immediate future of
the laboratory. Measures zre recommended 4o popularise
the activities of the lebor-tory for +the tenefit of the
industry. Based oxn Tic Inociodanm o7 fziivities the laboratory
is like.y to undertzke it iz suggested to call it as

" Packaging Centre"”.




3e SUBSTANTIVE SECTIONS
(ACTIVITIES & FINDINGS)

3.1 PRESENT STATUS:

The construction of the packaging laboratory
building is completed at an estimated cost of 10.33 Million
TL. This consists of four laborztories, training rooms,
iibrary, conditioning plant, storage rooms and office

section.,

The head of the packaging leboratory(Director)
and heads of sections for packaging meterizl testing and
package testing (Mechaniczl), & mechanical technician and
a2 helping hand are already positioned. Support function

is §rovided.by T7.5+E. presently.

Details regarding equipment, laboratory set-up

etc. are elaborated under the respective heads,

3.2 EQUIPNENT :
3.201 UNDP - Ing‘ut:

Requisition for 10 equipment was placed and z2ll
these were procured by UNDP and rece}vad at the
packaging laboratory, T.S.E. Details as at
Annexure - III.

3¢2.2 Government Input:
Cuite a few equipment and instruments are already
aveilable a2t T.S.E., some of which would be
shifted to the respective packaging laboratories.
Others woulé *¢ cviilible for use as and when

reguired. Detzils as 2t annexure - IV.
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3.2.3 Additionzl Eguipment: N

An anzlysis of the equipment presently availatle
at T.S.E. ané received through UNPF.input would
reveal that certazin zdditional equipment are
essential to enable the centre to cater to the
basic needs ~f the industry. A.iist of
additionzl equipment, thus identified, is drewn
up also giving their technical specifications,
probzble sources of supply and zpproximate

cost. The details are given a2t annexure-V.

While drawing=-up the above list, equipment and
accessories that could be either procured locally
or made &t T.S5.%. Workshop =zre considered and

eleminzted,

3.3 FELLOWSHIP:
The project provides for a total of six orientation
tour/fellowships and one study tour. The study vour and one

felliowship programme are completed, during IV guarter 1977.

Considering the present staff position three
orientation tour/fellowships could be utilised. These are

31.01 Packaging Management - Director of packaging

Centre.
31,02 Packaging Meterial - Head of testing
Testing laboratory.
31.03 Package testing - Head of transport
package

(Mechanical)laboratory
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3+4 LABORATORY LAV(CT:

3.4.1

i

34442

Eouipment placementw:

The packaging Zaboratory is broadly divided
into four laboratories viz.

i) ©Physical Laboratory

ii) Chemical laboratory

ii) Analytical (Physico—chemical -~ including
food)Lakoratory, and

iv) ©Package Testing(Mechanical)Lzborztory.

Considering the =zctivities in each laboratory

ané functica of the eguipment/instruments, as

the guide for the lzborztory plan layout, the

list of various equipment is drawn-up and a |
chart showing the placementégiese equipment

leboratory wise is prepared. While preparing this,
additional eﬁuipment identified a2nd eizborated at

33 2.3 were a2lso considered. The details in

the chart 2lso include other reguirements

such as power and water supply. The chart is

attached -a2mmexure VI,

Based on the above and other facilities
available a2s well as those envisaged to be
provided the layout rlan for the four laboratouries

are worked out.

Physical Laboratory:

This laborztory will house mainly equipment used
for testing of physical properties of

packaging mete.izls. The equipment are either
manually operated(mechanical) or electrically

operzted.
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h de*2ailed lzyout plan is prepared as
illustrated =t plzte~VII. As could be seen
the plzte gives details cf the number of
tables, power, air and vacuum line,
rlacement of equipment, storage racks,
sample conditioning areas, central table for

sample cutting and preparatibn.

This is 2 centrzlly conditioned laboratory-
the condition envisaged to be maintained is

20 deg. C and 65% R.H. The conditioning plant
is already instzlled. The walls of the
leborztory - particularly on one side might
need replestering and painting or replastering
and insulating wooden lining as considerable
cracks have appeared., This might lead to
variations in the humidity, temperature

conditions.

Chemical Iaboratory:
The layout plan prepared for the chemiceal

laboretory is illustrated in plate-V. The
placement of tables and equipment, power,
water, (and sinks), air and vacuum are

appropriately indicated.

Positioning of 2chemical hood with exhaust is
also shown, 2t one corner of the laboratory.
k chemical hood is now readily available at
T.5.E. ané the same can be shifted to this

lzboratory.




3.4.4

3e4.5

Provision for adequate shelves/cup-board are
made for storage of chemicals, glass ware
reegents. etc. Aidequate working table place

is elso made for conducting experiments.

Analysis and identification of packaging
materials - besed meinly on Wet & dry chemical
enslytical methods and some instruments will
form the principal work area of this

laboratory.

Analxticalgggysico-chemicalz Laboratory:

Sophisticated instrumentation studies, package

(consumer, retail) development work, unit

package performance evaluation, shelf life |
determination, migration studies will be some ‘
of the main areas of work, this laboratory

will be dealing with. Food packaging will get

an emphasis.

Equipment/instruments selected to be positioned
in this laborétory are based on the foregeoing.
The layout-plan for this laboratory is designed
identifying equipment positioning, power,
water(with sinks), air and vacuum reqpirements.

The details worked out are given in plate ~VI.

Package Testing(llechanical) laboratory:

The layout plan of the package testing(Mechanical)
laboratery is detailed in plate-Iv. This
includes the -ositioning of the testing machines/

equipment, power, water requirements etc.
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While designing the layout adequate aisle space
is provided for movement of packages. The aisle
space can also be used for performing "rolling

test".

Separate cardoned area is provided for static

stack load performance test.- Provision of

space for installing a "compression tester® is

also made. This tester is included in the list .
of additionzl equipment needed &s the presently
available one in T.S.E. has limitations and might

rot conform to the package testing requirement.

The layout plan z2lso shows the aree for
conéitioning of packages, storage space for
tested packages and space for installing i

climztic chamber.

Separate concrete base blocks are already made

for installation of drop testers and vibration

tester. The open space between these blocks

and greourd level is recommended to be covered

by suitably made contour shaped wooden blocks

to avoid danger of trapping of legs of working
personnel and to ease the movement of packages. .
The details are discussed with the counterpart

staff for follow=up.

For handling of packages, the use of hand
trolleys and fork-1ift <ruck are considered
adequate 2nd suzgested to be procured threugh

indigenous sources., Use of overhead crane is
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felt not essential at present and if demand

arises, could be considered later.

General:
3.4.6.1 Power:

The equipments presently available
at site and “hose identified es additionally
required require either single phase, 220v
or 3-phase, 380v. The total power requirement
and powsr requirement laboratorywise -
considering the various eguipment positioned
laboratorywise - is calculated and the
electriczl department/TSE requested for
needful. ihile preparing the layout -plan
the power pcints zlso are shown both with

regerd to single phase and three-phase.

The normel connections for lighting

is elready aveileble in the packaging laboratory.

3.4.6.2 Vater:

Yhile water connection line is taken
to the section, connections to the laboratories
are to be made. The connections required in
respect of each laboratory and the tap points

and sinks are indicated in the layout - plans.

3edebe3 Air & Vacuum:

A& centrzl zir(compressor) and vacuum
system is alrczdr zveilesble at T.5.E. It is

ted to extend these lines to

(]

therefore sugs:

the lezborztories instead of setting=up a separate
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svstem. This is informed possible. The air &
vacuum lines shown in the layout-plan are those
to be tazken from the centrzl system. The bi-
pass line coming to each laboratory is suggested
to be provided with individual control valve

to adjust for the specific requirement of the

laboratory/equipment.

3s4.6.4 Laborztory Tables:

T.S.E. had zlready procured a2 number
of tables of certain standard types and sizes.
These 2re generzlly in conformity to those
glready in use in other lzboratories. In
prepering the laz;out - plan, these are made use
of and based on the types and sizes of tables
and z2ctuzl regquirement, they are fitted into +the

plan,

vorking tatles for placement of items
like humidity cabinets will have to be made after
procurement of the equipment. It is envisaged

that the same could be made at T.S.E.Workshop.

3e4.6.7 Others:

In the laberatory layout plan, placement
of equipment is so adjusted such that equipment
of similar nature and sensitiveness are grouped
together. The other criteria considered is the

air and vacuum reguirement.

..i.ovits cun=beards are provided for

each lzborzatory.

PP i)
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Separate centrzl tables are sugzested
for sample preparation 2nd sample cutting. These

tables are %o be provided with glass tope.

The physiczl lzborztory is centrzlly
conditioned. The samples are to be conditioned
for adequate period of time aé per standards.

A simple desigrn waith sloping shelves of a2 rack

is aiscussed and is to be mzde a2t T.S.E. Similarly
plastic ropes could be spread in lines for

hanging the samples for conéitioning. Flastic
clips could be used for helding the samples in

position.

~n 2@&i=tocnzl rzck is zlso provided
in this laboretory for storage of tested samples,
in +the eventuelity of the requirement for
discussions and retesting. However, a2 maximum
period of storage of suchL samples should be

evolved which could be say a period of 6-8 weekse.

3.5 INSTALLATION OF BQUIPMENT:

The equipments aveilzble a2t T.S.E. are already
instzlled in various laboratories. Of these quite a few
are to be shifted to the packeging laboratory. Items suéh
as Spectroscope, fedometer, Compression tester, would remein
in the present laboratory, but would be available for use
of the packeging section. Since they are already in installed
condition and being used, tho operation, maintenance and
~alibration requirements arc explained to the counterpart

staff,
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The divided table top drop tester and inclined

plane impact tester are being erected in the transport

package laboratory. Work regarding the other two drop

testers are yet to be commenced.

3501

3.5.2

3.5.3

3.504

Viscometer:

AL Failing Ball Viscometer 1s reéently obtained and
this equipment 1is set-up and experiments conductéd.
Purther experiments discontinued owing t» slight
cracking of the tube and a fresh tube is regquested
throughr UNDP/UNIDO.

w.V.T.R. Dishes:

Le per the drzwings prepared, the two sizes of

)]
)

dishes ~renzrzd 2nd the use of these dishes

»

3

1O

explained. Thes. &re ready for cxperimental

purposess.

Wood Moisture Meter:

A Viood Moisture Meter is also recently obtainec

by T.S.E. This apparatus is also set up and checked
for its performance along with the éounterpart
staff. It is found in order and this is ready for

usee.

Dial Micrometer:

Two Dial Micrometers are obtained as UNDP input.
The performance of these 2are checked and found i1r
order. & serics of experiments were organised for
the benefit of tn. counterpart staff. Maintenance

reguirements are 2lso cxrlained.




3.545

3.5.6

3e547

3.5.8
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Puncture Testers:

The Puncture Tester which is also one of the UNDP
input is installed and calibrated. Operationzl
detzils and other requirements are checked and
explained to the counterpart staff. This tester

is ready for use.

Polariscope = Strzin Dises:

This also constitute one of UNDP inputs. The unit
has been installeé and checked for its operation.
Operationel detzils and interpretation of results

are outlined. The bulbs in the Polariscope, however,
need replacement for further use and request for the

same hes been made to UNDZ/UNIDO.

Crush Tester:

The unit is instellieé but operztion could not be
checked due to non-zvailability of facilities.
However, detzils are explained to counterpart staff

for needful.

Other UNDP Eguipment:
The five other eguipment received through UNDP are

examined and generally found in order. However
these could not be put into operation in the absence
of necessary ancilliaries and requirements but
complete installation and operational details are
discussed and senetion for obtaining the necessary
ancillarizs suggss+ted. Witk the availability of the
ancilli=vi_- o il = Lo £Uit that the
counterpart staff . wulé be able to operate these

unitse.
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Setting up cf the equipment for the various
chemical analysis are z2lso discussed and therefo~e
should not pose any difficulties to counterpart
staff,

Inasmuch as most of the equipment are in installed
condition, they are now to be posifioned in the
regpective identified laboratories. The task of
appropriately placing the working tatles and
shifting cf the equipment could not be undertaken
mainly due *to other local and intermational
activities proposed 2t the institute presently.

In the light of the drawings provided and detail
discussions held, it is envisaged that the packaging
lzboratory personncl would be able to carry out

the function effectivelye.

Rain Chamber:

Instead of obtaining a water spray chamber, it was
suggested to eonvert one of the presently available
wash rooms near the package testing laboratory into
a water spray test(Rain) chamber. The position
and the capacity appears to be ideal. No elaborate
changes are also required. This would also be

more economical than procuring a new unit. The

necessary detzils are provided in plates I & Il.

306 TRAINING:

h series of explanatory technical discussion sessions

are organised and conducted for the benefit of the counterpart

staff.

These are aimed 2t to appraise them of the various
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facets of packaging technology and provide sufficient bdbackgrounad
information and lay a2 sound basis. Some of the more important
topics covered during thesc sessions, include:

3.6.1 Packaging - Historical bzckground, definitions,
packaging vis-a-vis production and marketing,
packaging for local distribution and export marketing,
standards, markings, packaging laws and regulations,
packeging aasthetics etc.

3.6.2 Paper & speciality pspers - Manufacture, properties,
tests and epplications;

3.6.3 Cellulosic films - mznufacture, properties, types
and applications;

3.6.4 Corrugated board znal woods

3.6.5 DPlestics -~ Gefinitic—, clussificztion, manufacture,
conversion, properties z2nd end uses;

3.6.6 Relative humidity and its effects:

3.6.7 Packaging cost and packaging economics;

3.6.8 Tests - material testing - physical, chemical and
physico-chemical, conditioning, selection of tests
and interpretation of teet data. Various testis
discussed‘are listed 2t annexure-VII;

3.6,9 Test procedurcs and properties of materials and
their significance:

3,6,10 Casc studies - 2 few cases were taken-up for
discussion. Tha2se were discusse. to explain the
approach to identify z problem, possible defect

areas, solutione, tozts to be conducted and
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analysis of observations made. The cases discussed
include:

6.10.1 — tezkage in & glass bottle

6.10.2

Pilferproof and screw ceps
6.10.3 = Qurling of labels and non-adhering of
labels

6.10.4 - Smudging of printing in labels

6.10.5

Orientation of products in 2 package .
6.10,6 = Packaging specification for fruits and

vegetables.

3.7 PLASTICS - TEST PROCEDURES:

One of the subjects covered in the explanatory
technical discussion sessions is plestics. Plastics materials
converted intc various for..s, find extensive applications for
packaging of 2 wide variety of products. Identification of
plastics thus constitute one of the mejor field of study.

Plastics materizls are also commonly used locally.

In order tc enable the packaging laboratory and
counterpart staff <o equip themselves in this fidd, a
detailed write-up on simple lzboratory test procedures for
identification of plastics, rubbers and cellulosics is

prepared. The same is appended at annexure ~ VIII.

3.8 REFERENCE STENDARD GUIDELS

Standards followed in different countries,
particularly for testing cf packaging materials were discussed
with 2 view to aprrzisins the counterpsrt steff of the
details., Thesc were 2180 - ~:G to prepare test data and

leboratory recuirement. This has helped the counterpart
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staff to gain a basic kmowledge on the tests ana test

rocedures for packzging meterizls and equipment used and also
P I £1Ng

to identify reguirements for the laboratory.

In the ligh%t of =sbove & comprehensive guide of
reference standards for testing of properties of packaging
materizls is érawn-up and zttached at annetﬁre-IX. This
table would clearly indicate thzt no Turkish standard exists
at present for testing most of the properties of the packaging
meterizls. The packaging laboratory could therefore under-
take this task a2nd the guide annexed would serve as & basis

and provide necessary informetion.

3.9 SIGNIFICANCE OF TESTS/PROPTRTIES:

egu né testing alone

Understandine of it

pot
I
'g
i3
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8]
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m

o\

would n-t be enough. The plrpose of use of & particular
test end the selection of 2 purticular test or property is
extremely important. Thus th:z significance of the various
tests and properties of matericls are highly relevant. To
enable the counterpart staff to equip themselves better, a
write-up giving the significance of fesis and properties is

prepared and given a2t annexure=X.

These aspects were zlso discussed in as detailed
2 menner as possible, while conducting the explanatory
discussion sessions. Practical examples in the packaging
£ie1d were cited 2s cases. These would help the counterpart
staff in the understanding of various problems likely to be
referred to them by thc industry, better utilisation of the

equipment 2nd 2 useful ~prroch to ~rrive a2t the solutions.
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3.10 LABORATORY PROJECTS:

A series of egquipment/tests besed laboratory
projects are planned for the counterpart staff. These are
zimed 2t to help them to study the use and operation of
equipment, analysis of test results and their relevance
in packaging epplication. This methodology also should
form the basis for genereting technical data on various
packaging materials indigenously zvailable and correlation
between the properties. The datz thus collected would
be helpful in their technicel eadvisory services as well as

in the preparation of mationz2l standards.

The projects undertzken and completed 2re:
Srammage Vs Coliper of Kreft liner
Gremmzge Vs Density of Kraft liner
¥oisture content of paper

pE of acqueous 2nd hot extracts

Chloride and sulfzte content.

The results obtzined are represented graphically.
The results are zlso anclysed stetistically, standard

deviation znd values &% 05% confidence limit calculasteds,

More such projects are identified to be undertaken

at the laboratorye.

3,11 PACKAGING MANUAL:

With the establishment of the packaging laboratory,
the institute would obviously cndeavour to render its
testing and gquality control services 1o the packaging
industries = menufacturcrs, ccnvertors and users. The

1izison also will be cssentizl tc keep in contact with the




industry, *c know of the changing trends and needs of the

industry 2nd accordingly update the testing services and
add more equipment and tests to meet the new demands. A4s
an initizl step it is suggested to prevare a manual dealing
with the details of packaging materials, manufacturers and
converters in Turkey. Methodology 10 be followed is given

and further necessary guidelines provided.

A similar exercise is zlso suggested for the
preperztion of & packaging machinery manual. Details worked
out for another specific area of work are made available to

the counterpart staff for further follow=up.

3.12 DPLCRLGING .IACHIVIRY:

CLASSIFICATION LND CRITERIA FLCTORS:

» 4 capitel goods project” is now in progress in
Turkey. DPackaging machinerics form one of the major group
cf prcaucts identified in this projeet. The group identified

is with special reference te ¥ food packaging machinery”.

A detailed classification of this group of
machineries is drawn-up. Var:ous criteria factors in
respect of the machineries listed are also identified. These
relate to type of machinery, mode and operation, capacity,
speed, type of fill and close, feeder mechanism, product

group and package type ctce

Contact is established with the machinery
menufacturers asscciations i, UeSens and UK. and action
initizted to get the packzaging machinery directories
published by these sources. T2 enable to collate further

uptodate informetion, 2 1ist giving the names and addresses
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(as are readily availablie) of the manufacturers/suppliers

of these machinery is zlso prepared and provided.

The details worked out are submitted in two

parts to T.Sinei Kalkinma Bankasi, Istanbul, through U.N.D.P.

For ready reference these are given at annexure-XI.

3.13 TEST RECORD "D TII'D COST SHEDT:

301341

3.13.2

Test Record (Report) Form:

Representation of the tests carried out and
results obtained in 2n approrriate manner forms
part of packaging laboratory's activities. A
form is devised for the same and attached at
ammexure-XII. Thiz formzt is mainly for
packaging materizls ¢valuetion. For package
evaluation tests and obscrvztions, the same need

to0 be modified.

Time Cost Estimates

Testing services would be an important revenue
earning areas of the packaging laboratory. The
testing charges/feec need therefore to be
estimated. Various factors are to be considered
while estimating the charges. Cost of the
equipment, depreciztion, utility ratio, time of
test, personnel time, cost of chemicals and other
ancillaries used, over heads constitute the major
factors. . format is prepared on these lines

and appended zt "nnexure~XIII, to make the task

easier in estime“ing the test fee.



-27 - | ‘

3.14 DESIGN AND FABRIC.TICN OF EQUIPMENT:

Cuite a2 few equipment, ancillaries and gadgets
that could be used for testing and calibration of testing
eqguipment and sample preparstion are envisaged to be
prepared indigenuously. Some of‘these could elso be

designed and fabricated at the T.S.E. Workshop.

In the light of above design of some of the
items are undertaken and completed. These include:
141 - W.V.T.R. Dishes (Plate-VIII)
14.2 - Vax-aprlicator for WVIR set-up(Plate-IX)
1443

Template for circular sample cutting(Plate XII ?
X111

14.4 = Bricks and platen for stack load test(Plate III)
14.5 = Creaser for VTR samples (Plzte X & XI)

Details for designing of sling and quick release
mechanism for drop tester also have been discussed for
further fcllow-up. Based on the design/drawings made,
action also has been initiated for fabrication of the
equipment/ancillaries. WVTR dishes(two different sizes)-
20 nunber each required for water vapour permeability

experiment are already got made thromgh a local source,

3.15 TECHNICAL SIMIN..R = P.RTICIPATION:

i seminar on ' Food Packaging” was organised by

Ege university, Izmir.

a paper tittled " Pzckzging - Integrating the
Disintegrated” was prepzrcd and presented. Necessary
information and write-ups were a2lso prepered and provided to
the counterpart staff for presenting a suitable paper
Lhighlighting "3tandardisation of Packaging Materizls" for
the food industiry ané ths proposed zcetivities of the packaging

centree !
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4e RECCMMENJIJLTIONS

1. One of the mzin objectives 2f the project is to
establish necessary testing facilities a2t the Institute to
engble to grant " Quzlity Mark" "ISE"™ to improve the standard
of packaging. To extent such effective service on an industry
criented basis, the laboratery ncesd to be equipped further.
The basic minimum a2dditionzl eguipment needéd ere indicated
in the report, with specification details. «ction on
procurenent and instzllation of these equipment should be

takene.

2e although the T.3.E. lLibrary hes many standards
znd books and literaztures, those dezaling with packaging are
negligible. = list of important zné useful reference books
is drawn-up. The librzry should be equipped with th;se.
The Institute should 2lso subscribe to atleast 2 few useful

technicel mzgzzines like Moderm Packaging.

3. A basic training to the counterpart staff is
commenced with this expert's programme. To continue and
strengthen their background the fellowships available in

the project should be immediately processed.

Atleast one additional fellowship could te
favoured tc enable the prcject staff to get trained through
2 full fledged training programme on packaging, of the type
conducted by the Indian Institute of Packaging.

4. The counterpart staff are generally new to the
specific field of peer:r~ing znf has had little opportunity

to gain in-depth knowledge .n packaging materials, systems,

i
!
|
|
|
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methods and machinery. Vhile efforts are made to bridge
the gap through explanatory discussion sessions, visits
to factories, for on-the=-spot trazining could not be maade
due to lack of time. It is recommended that the technical
staff of the packaging laboratory should visit as many
factories as possible to equip themselves of the
manufacturing and converting processes and systems as

well as packaging processes at users' end.

5 With & view to understanding better of the
usefulness of an equipment for practical orientation simple
projects are initie ed and some completed. The methodology
2lso is utilised to explain the calibration and maintenance
of eguipment. Such similar projects shoulé be taken=-ugp

on 2 continual basis. This process in the long~run would
help the Institute to prepare a complete data on basic
packaging materials which will find extensive use in the

traiging programmes, seminzrs and package development.

6e Based on the fellowship details, preparatory
studies required for better utilisztion of the fellowship

is discussed and outline provided. This should be followed-
up in all cases tc get the maximum benefit of the proposed

fellowship treining.

Te The methodology in the preparation of & "Packaging
Manuzl" and an outline of classification of industries is
drawn-up. Based on this, zttempt should be made to complete

the information as soon as possible. This would help the

Institute in its informztion services and testing facilities,
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8. Similarly the prepzration of “Packaging Machinery

and Testing Equipment® manuzl could alsoc be undertaken.

S. Presently no specific and detailed specification/
standards are available for many of the packaging materials.
With the existing testing facilities available and those
envisaged to be addel, the task of preparing such
specifications/standards could be undertaken by this
laboratory. Some specific case studies discussed would help

as forerunner in this directione.

10. Calibration and meintenance of the equipment
are extremely important. This would require certain
calibraticn charts, ancillzries etc. These are generally
discussed and some svecific ancillaries required are
inclu¢ 1 in the adéitione. 2quipment list 2nd some are
identified 2s could be made in the Institute's Workshop.
The celibrztion and meintenance should be taken-up on &
regular besis. Items such as pressure gauges could get

caelibrated through other concerned centres.

17 The layout plan of the four laboratories are
completed. The details of the requirements for various
laboratories are alsc provided. Concerted efférts should
be mede immedietely, to complete the work on setting-up of
these laboratories and shifting of the equipment to
facilitate the effective functioning of the packaging
laboratory. Certain additicnel requirements are identified
for installation anéd putting into operation of a few

equipment received. hAction on this should also be taken on

an urg=nt basis.




12. Considerable importance is given for exports in
the National plan. Food products such as fruits and nuts
constitute one of the major exports. Studies on packaging
of such products could be taken—-up on & priority basis to

develop improved functional packaging systemse.

13, With a view to extending the éérvices of the
prckaging laboratory to as many industries and institutionms
as possible, it is necessary to mazke them aware of the
establishment of this laboratory and it; functional role.
Towards this, the T.S5.E. should immediately correspond
with the various ministries concerned, Export Promotion
bodies, Trade chambers, Incéustry associations, Universities
and Research institutions. 3rief meetings a2nd one day
seminars on " Packaging” ccld be organised in this

connection.

4 brochure briefing the packaging laboratory
establishment and its activities, should be printed

for distribution among various concerued organisations.

14. . The terminology " Packaging laboratory" is‘more
likely to connote & meaning that this is mainly concerned
with "testing”. The functions of this laboratory would,
however, be broader and include various other activities
in the field of packaging such as " Technical consultancy
service", " Training’, " Information dessimination”,

" Equipment and lMachinery Design and Development”, and
"Testing”., It is therefore f¢lft more approprizte to name

the laboratory as ¥ Packagir . Centre".
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hccordingly the organisztionzl chart should
be revised to include such of the above functional areas.
4 simple modified organisationzl chart is given et annexure-XIV.

In line with this, suitzble gualified and experienced

stzff should a2lso be made available to the centre.
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ANNEXURE = I

JOB ACTIVITIES - TASKS

1. To study the present stztus w.r.t. eguipment,
fellowship, experts, building and lzboratory set-up.

2. Identificetion of further equipmént needed and
action plan.

3. Identification of equipment not ordered and assist in
drawing=-up specification =nd suggest on any new egquipment needed.
Help to process fellowship forms.

4. Planning layout of laboratories with countere
part staff.
5e Installztion of equipment as possible and help

counterpart staff on operation, czlibration and maintenance.
To list other laboratory items reguired such
8% glassware, chemicals and miscellaneous items.

6e To eonduct a2 series of explanatory technical
discussion sessions for treining znd benefit of counterpzrt
staff on various aspects of packaging - packaging materiels,
materizl and psckage testing, test procedures and evaluation of
test results, significance of tests and specific case studies.

Te Preparetion of leboratory test procedures for
testing of plastics materials.

8o - » 1 Preparation of reference standerds' guide for
verious tests.

9. To prepare £ recdy reckoner on * Properties/
testes for packeging mcterisls and their significance®.

10. To plen, organisc 2nd help counterpert steff on
tests/ equipment bused lobsritory projects = to study the use of
equipment, anelysis of tcst results aznd their relevance to end
use appliecztions.
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M. To drzweup 2n outline for the preperztion of a
"Packeging Manuzl"™ zné % Packcging Mzchinery Manue1l" and discuss
methodology to be a2dopted for compilation of the informztion.

12. Preparation of test record sheets and time-—cost
sheet.

13. dentificetion cf eguipment that could be made
at T.S.E. viorkshop and / or locally ané render possible
assistance.

14, To assist in the preparation/ participztion of

technicel seminzrs in pzckzging =2nd provide bzckground write-ups.

15 Preprrztion of final report.



Mrs. Gulden Tarhasn

Mr. Hasan Acar

Mr. Akif Saklice
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ANNEXURE = II:

PROJECT COUNTERPART STAFF

Director, Packaging Laboratory

Chief counterpart staff
Direct involvement on 211 =zreas
of activities.

Head « Mzterial Testing
Laberatory
Counterpart staff
lLaboratory projects,
Laboratory ware and chemicals
rreparation scheme, participation
in technicel discussion and
general assistance in other
areas,

Head - Transport Packege Tes¥ing
Laboratory

Counterpart staff
Laboratory layout plans,
Equipment Design and Drawings
Eouipment Installation and
general assistance in other
areas.
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ANNEZURE ~ III

DCUIPMENT OADERED AND RiCEIVED

(UNDP INPUT)
ECT. SCHE ZCT. SCEEDULE FINAL
SL. EQUIPM=NT ITEM OF ORDEZR OF ARRIVAL cosT
NO.
1, Heat Seeling Device April 1978 June’ 1979 3465 §
2, Water Vapour
permeability Tester April 1978 Mey 1979 3000 §
3. Gas Permeability
Tester April 1978 Januery 1979 1694 IM.
4. Corrosion rexistant
Tester April 1978 kugust 1979 29075 DM.
5. Deep Preezer kpril 1978 hugust 1979 34498 IM.
6. Dial Micrometer
(2 Nos.) Lpril 1978 November 1078 400 DX.
7. Crush Tester tpril 1978 November 1979 10528 IK.
8. Puncture Tester ~pril 1978 November 1979 4190 $
9. Polariscope April 1978 August 1979 900 §
10, Lpril 1978 February 1980 1745 §

§train Discs

")

TOTAL COST : US § 49018,19
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(v)
LNNEXURE - IV

EQUIPHENT fLRE~DY AVAILABLE AT T.S5.35

SL EQUIPMENT
NO.

1. Compression Tester

2. Teer (Elmehdorf) resistance Tester

3 Impact pemdulam (for rubber)

4, Bursting strength tester (for paper)

5 Bursting strength tester (for board)

6. Tensile strength tester

Te Deep Drawing tester

8. Gas chrometogreph

9. I. R. spectroscope

10, Fedometer

1. Glass apparatus (somz)

12, Oven (scme)

13. (Divided Teble Top) Drop tester (teing completed)
14, Inclined Impzct Tester (being completed)
15. Drop tester for smell packs Jin Drg. stagel
1€. Drop Tester for sacks (in Drg. stage)

17 Viscometer

18. . W.V.T.R. Dishes

19.

Wood moisture meter.
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vii
Sh. ECUIPMENT SPECIFICATION ( ) PROBABLE SQURCE APPROXIMATE
O. CosT-Us §
1« Vibration Table To test vibration effects on 1+ Lorentzen & Wettre
(for bulk packages. Provided with variable hlstromergatan - 23,
package testing) speed transmission arrangement and Post Box 49006,
also for variable amplitude. btockholm-49
(one number) Provision for hormongc movement Sweden. '
vertical and horizontal vibrations -
simul taneously (combination) 2. Testing Machine Inc,,
400, Bayview ive,
Timer attachment upto 60 minutes Amity Ville,
and automatic stop device. New York, 11701
U.5.A. 20,000
Rail attachments on rear and side ’
of table for fastening loads. 3¢ D.R.Lenk GmbH
Amplitude (max.): 25.4 mm(variable) Tager Wilen,
Oberdorfstr, 15, i
Frequency range : 80-80C r pm. Switzerlond. 5
(adjustable) i
4. L.A.B. Corporation, X
Load capacity : upto 1000 kg. P.0.Box G, !
Skaneateles,
Table dimension : 1250 x 1500 mm. New York, 13152,
220/380 v, 3 phase. U.S.A.
2. Stiffness tester For evaluation of stiffness and 1. T.M.I.
(Taber) resilient qualities of plastics, (Testing Machine Inc.)
with test specimen paper, cardboard, flexible 400 Bayview ive.) 2,200
sample cutter materisls, foil and cther light Amityville, !
(one number) metallic sheets. geg Xork 11701,

1/8" clamp opening, load application

of stiffness 1/5 gm. to 5¢m sample

test length.
and varisble.

Deflection 1% degrees

210 ~ 220 v, single phase, 50 HZ,
Motor operated.



Tester

- 3. Static Friction
Tester

(Onc number)

4« Dyn mic Friction

(One: number)

(viii)
Specimen sample cutter - sizes
1;" x 23" and 14" x 14" - for

material thicknes» upto 0.02"

(Model TMI 150 - B)

For measuring the firction and
s8lip charecteristics of paper,
film, coating rubber, plostics
and similiur materials. Capable
of testing different sizes und
specimen with . interchengeable
giuges of different force ranges.

Flat bed plates 6.25 x 6.25 cm/
12,5 x 25 cm sizcs provided with
micrometer height sdjustment for
upper platen pulling cable and
constent speed motor with
autonstic shut off at the limit
of trevel with digital ettachment.

210 - 220v, 50 HZ, singlc phosc.

For measuring the friction und
slip chorecteristics of film,
coitings rubber, plastics, ond
similar materials. Capable of
testing different sizes and
specinen with interchangcuble
gruges of different forcc renge.
Flat bed plates of 6.25 x 6.25 cm/
12,5 x 25 cm sizes provided with
micrometer height adjustment for
upper platen pulling cablec and
constant specd motor with
cutom:tic shut off at the limit
of travel with digitel sttachment.

1.

2.

3.

3.

A.B.Lorentzen & Wettre,
Llstromergauten 23,
Stockholm, swedwn.

Testing Machine Inc.,
400, Beyview Ave.,
Amityville,

New York 11701,

UOSCA.
Devenport(London) Ltd., 1,200
Tewin Roerd,

Wzlwyn Gurden city,

Hertfordshire,

England,

T.N.O.’
Shoemzkerstrasse,
Delft,
Netherlend,

A.B.Lorentzen & wettre,
#lstramergeten 23,
Stockholm, Swoeden.

Testing Mzchine Ind.,

400 Buyview Ave.,

Amityville,

New York 11701,

UoS-!\o 1’300

Devenport (London) Ltd.,
Tewin Road,

Walwyn Gorden city,
Hertfordshire,

England,



5. Hydraulic

Pressure tester

for glass
B bottles

(Byarostatic
pressure tester)

(One number)

6. Humidity Cabinet

a)PIRA (Two
numbers)

- or

b)Gallenkamp
(One number)

(ix) -
suitable for dynamic conditions.
210 - 220 v, 50 HZ, single phase

For testing the resistence
(Hydraulic) of glass bottles

for preasure, complete with
pressure gauge, pressure chamber,
pump, different standard size
clamp heads, etc.

210 - 220 v, 50 HZ, single phase.

REfQ AQS-TQI'-']. TeSt C - 147

For conditioning of packaging
materials and packages to various
climatic - temperature humidity
conditions, for continuous use.

Volume : 1m3 (Minimum)

Temperature
range ¢ Ambient to 100 cj
+
1 c.
Relative B
Humidity: 20% to 100%
* 24 R.H.

Thermostatic temperature control

shelves and Trays for humidity salt

1,

2}

solutions, fan for circulation of air.

Recorder charts/mechanism for
temperature and humidity.

T.N.O.
Shoemakerstrasee,
Delft,
Netherlend,

American Glass Research Inc.

P.0. Box 149,
Butler,
Pennsylvania,
U.S.A.

Sanso Co. Ltd.,
No. 31-6, 1 Chome,
Hamamatsu - Cho,
Minato - ku 105,
Tokyo, Jnpan.

« P.I.R.A

Randalls Rosad,
Leatherhesad,
Surrey,

UK

v

10,000
(5,000 each)

or



7.

Psychrometer

(Two numbers)

“(x)
Gallenkamp
Conditions as above.

Automstic temperature & relative
humidity control and recording
system.

Attached inbuilt - refrigerated
system for lower temperature.

Arrangement for cyclier conditions -
(Programme)

Inbuilt ultraviolet system.

Automatic temperature/humidity
recordering charts/units.

For measurement of humidity -
llectronic type, + 20 to 50 C,
with the registerprocf mercury
batteries (12 nos), 10 position
switch box, cable 100 ft., battery
recharger and A.C.Connection.

210 - 220 v, 50 HZ, single phase.

b)
1.

3.

2

3.

4.

5e

H.E. Messmer Ltd.,
144 - C,

Offord Road,
Islington,

London N-1,

U.Ke

Customs Scientific
Instruments Inc.,
New Jersy, 07981,
U.S.A. 10,000
Tokyo Seiki Seisakusho Ltd,,

15’ 5 - ChOme,

Takinogawa,

Kita—ku'

Tokyo, Japan.

Sargent - Welch Scientific
CO.,

7300 N.Linden Avenue,
Skokie, Illinois,

60076, U.S.A.

Negrett & Zambra Ltd.,
15, New Bond Street,
London WY OLL , U.K..

C.F.Casella & Co. Ltd,,

Regent House,

Britannia Walk,

London NI TND, UK. 275

0al Associates,
P.0O, 788' Westbur’y,
New York, 11590,
U.S.A.

Testing Machine Inc.,,
40(, Bayview Ave,
Amityville, New York 11701,U.S.A.

44




8. Hygrometers
(Hygrofils)

(Twe numbers)
9., Wet and Dry
Thermometers.

(Two numbers)

10. Thermohygrographs

(for 24 hrs.
numbers)
(for 7 days
numbers)

two

two

(x1)
Type - 4451 - 3,
Hygrofil with sensor and
extension cable type
4414/4 and equipment case
t0 measure relative humidity.

For measurement of wet and dry
temperaturcs and relative
humidity with calibration charts.

For me2surement and recording
of temperature and Relative
Humidity.

Thermohygrograph for 34 hour
and 7 days, with recording clock
work drive

Maximum temperature : 50 C
Relative Humidity $: O - 100 %

Te

1.

4.

2.

Ul trakust
Ceraetabau GmbH,
Cokg 8 - 375,
Ruhmznnsfelden,
West Germany.

Sargent - Welch
Scientific Co.,

7300, N. Linden Avenue,
Skokie, Illinois,
60076, U.S.A.

Negrett & Znmbra Ltd.,
15, New Bond Street,
London, WIY OLL, U.K.

C.F.Casella & Co. Ltd.,
Regent House,
Brittannia Walk,

London N 17ND, UK.

Oal Associates,
P.0. 788, Vestburg,
New York, 11590, U.S.A.

Testing Machine Inc.,
400, Bayview Avenue,
Amityville,
New York,

Testing Machine Inc.,
400, Bayview Ave.,
Amity Ville,

New York, 11701, U.S.A.

Karl Frank GmbH,

694, Neikeum/

Bergester, P.0O.Box 1320,
F.R.Ge«

11701, U.S.A.

275

200

1,750

w



11. Vacuum Packaging
apparatus.

(One number)

12. Impact Tester
for glass
bottles.

(One number)

(xi1)

2% R.H. devistions with
pen kits and ink (2 colours)
and 200 charts in each caseq

Laboratory model with evacuation
and flushing (different gases)
devices with vacunum pump gauge,
sealing device and other
accessories for flexible and
rigid containers.

220 v, 50 HZ, singlc phase.

For testing the impact resistance

of glass bottles.

Specification details to conform to
AGR (American Glass Research Inc.)

Accessories:

a) Stainless steel cullet chute,

b} Bar backstop with adjustable
positioning guide for testing
non—-circular bottles(with
hardened steel face)

c¢) Small diameter pendulam head

for striking places inaccesible

to standard head.

3.

24

3.

A. Van der Korput,
Sweden,

Multivec Export A.G.,
Baarcsstrasse 112,

CH 6300, zuG/
Switzerland,

Paul Kiefel GmbH,
D-8228, Freilassing,
Industriestr 17-19,
Postfach 537,

F.R.Gs

Komet Maschinen Fabrik,
Ernst Decimold,

7000, Stuttgart,
Kornhergstr 27-29,
F.R.G,

American Glass Research Inc.
P.0.Box 149,

Butler,

Pennsylvanie,

16001, U.5.A.

5,000

1%

2,000



13.

Thermofil
with
accessories

(One number)

14.51ide FProjector

15.

16.

( One number)

Books

Electromagnetic
drop table with
peck=-G meter,

(x1ii)

Type 4444 in carrying case

temperature range -60 C to
+ 250 C with thermofil semi
conductor probes (a) H 117,
Eb; H 110 C, (c) H 112 ¢C,

d) H 101 A to measure
temperature ranges.

Continuous automutic slide
projector for use as audio-

visual kit for training progrommen
and information cctivities.

As per list at Lnnexure V-h

To study the properties of
cughioning materials in dynumic
conditions with guided vertical

amplifiers, nccelero) drop dynomic testing muachine

meters, oscillos-
cope sand
Imp:ictogrnphes/
meters.,

(Two numbers)

A. Loading Apparatus:

a) i.djustnble crosshead ~nd
release mechnnism (moximum
height 180 cm)

b) Drop hend pliten (minimum
dimension : 50 x 50 cm)

¢) Box for lead shot
(auxiliary weight)

a) Crystnl accelerometer for
recording deceleration of
dropping head during impact
of cushioning materials
(accelerometer range: 10 G,
oG, 60 G, 100 G, 120 G,
300 G).

1.

Ultrakust -~
Cereatebau GmbH,
Cokg A - 375,
huhmannafelden,
Weat Germany,
F.R.G.

KOde h G ]
Poatfech 369,

T, Stuttgart 60,
F.R.C,

Teating Michine Inc.,
400y Bryview ave,
hmity Ville,

New York 11701,

UcSclvso

Tektronix Inc.,,
P.0.Box No. 500,
Bernvertion,
Oregon 97005,
U.s.flc

700

500

2,000

20,000




b)

c)

d)

e)

17. Concora(fluter) In
i mnedium tester
a)

(one number)

b)

c)
da)

(xiv)

High impedence cathode

follower preamplifier, matching
accelerometer to oscilloscope
(oscilloscope 5111, 5000 series-
tektronix)

Peak G- meter, power supply for
cathode followers with attached
meters of peak G values.

Low pass filter for crystal
accclerometer,

Oscilloscope - 5111, 5 B 10 N
plug - in unit 5 A 22 N plug -~ in
unit, C 5 camera scope, 203 scope
mobile.

010 - 6060 - 01 probe, voltage.
220 v, 50 HZ, single phasce
conformity to: 1.

T.M.I. cataloguc No. 107-1-
corrugated medium tester with
220 Vy 50 HZ

T.M.I. catalogue No. 17-9~4

concore medium flute 2s
Type of flute 'A' (Broad)
Type of flute *B' (Narrow
Type of flute *C' (Medium
Typeof flute "E' (Micro)

Type of flute *'Jumbo’
Coated scotch tape
Concora sample cutter -

TMI catalogue No. 22 - 20-1

Testing Machine Inc.,
400, Bayvicew Ave,
Amity Ville,

New York’ 11701 ’
U.5.A.

D.R.Lenk GmbH ’
CH - 8274,
Tager wilen,
Oberdorfstr, 15,
Switzerland.

w

7,000




18. Continuous

19.

thickness
gauge

(Cnc numbcer)

Compression
Tester

(for sesting
shipping
containers and
packaging
materials)

(On¢ number)

(xv)

To measure continuously
effective thickness of paper,
btoards, films, foils,
laminates, ctc.

Thickness 0.5 mm # 0.0005 mm
Accuracy sensitivity 0.,0005 mm,
complete with measuring

amplifier and recorders
75 cm/minutce.

rate

Feed

220v, 50 HZ, single phasec.

For cvaluating and measuring tBe

resistance
containcers
as wcll as

Load range @

Load speed :
Platen size:

against ccmpression of
of different materials
packaging materials.

1000 & 5000 kgf
(2 scale renge)
2.5 mm to 50 mm per mine

1M

Upper platen type

Platen opening
Grips

X

1 M(effective
measuring arca)

sclf aligned or
fixed

1.5M

Grips for any
specific tests

1e

2.

Testing Machine Inc,
400, Bagview Ave,
Amity ville,

New York 11701,
U.S'A.

A.B.Lorentzen & Wettre,
Alstromergaton, 23,
Stockholm,

Sweden.

D.R. Lenk GmbH,

CH ~ 8274, Tagcrwilcen,
Ob¢erderfstr- 15,
Switzerland.

Karl Frank CmbH,

694, Keikcum,

Bergester, P.0O.Buox NO.1320,
FeR.Ge

A Van Der Korput,
Sweden.

Karl Frank GmbH,

694, Weikeunm,

Bergester, P.0.Box 1320,
F.H.Ge

Testing Machines Inc.,
400, Bayview Avc.,
Amity ville,

New York 11701,

U.S.A.

4,000

36,000

BY




20. Accessories

spwres and
czlibration
units

Recording

Power

Others

Graph shcets

(xvi)
Automatic load
and deflection
recorders with
print-out grephs.

Single phasc,
220v, 50 HZ.

Automatic

disconnecction

drive to prevent

excess loading top
position of upper platen,
botton cnd of pressure
platen ctc,

2 Gross graph shects -
additicnal

General conformity to ¢
TrPPI T 804 m -~ 45

ASTH

D 642 - 47

Operation, maintenance and installation
monuz=ls in English - 2 copies.

As per list at Annexure V - B

5,000
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BOOKES

SL. TITLE OUBLISEIR'S N.ND

NO.

1 Motericls Hzndling Zond "he Ronold rress Compeny, New York.
Book (by 3olg Ezr:ld &) .

2. Packzging lonrgenoat Gow:.r Priss Ltd, London
(by Briston J.E. zad
Neill T)

3« Packcge Tesign Inginc.ring Johm wiley & Scns Inc, New York.
(by Brow K.)

4. Packzging for clim: tie Newncs - Butterworths, London.
Protection (by Czirns Jeie,
Oswin C.R & Paine F. .)

5. Packaging, the sixth sense Canners Bocks, U.S5. .
(by Tichter Erncst)

6. Package znd Print Trbecr and Fober Ltd., London
(by Davis &) ’

7. The sellin poWer of MeGrzsw - Eill Beok € Ine
Packecging (by Fledzger V.L.) New York.

8. Industrizl Prckaging John wiley zné sons, New York.
(by Priedman VW F cnd
Kipnecs J.J.)

9. Integrated Product wiley Intefscience, John

12,

13.

14.

15

testing ~nd evaluztion
(by Gilmore H.l. -nd
Schwartz E.C.)
Packaging is Mcrketing
(by Guss L.M.)

H=2nd book =f p~p.r
and paperboard, 2 Vols,
(by Higham, Robort Res.)

Hand book cf packzage
Engincering (by Honlom J.F.)

Packrging in Glrss
(by Moody B.Z.)

Plzgtics, films cnd
cek-ging(by Oswin C.R.)

Pundamentals of P ck-ging
(by Poine P.. )

Wilcy =nd scns, New York.

Lnericar llanagement Lssociation
Inc., New Yecrk.

Busincss Book Lté.,

Londcn.

MeGrow « Hill Book Co2.y UeSesna
Hutchin son & Co., London
~pplied Science publishers 1td,,
London.

Plcockie & Sons, London
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16. Pack-ging czné the Lzow Newnes-Butterworths =nd Co.,
Publishers Ltd., London.
17. Peckaging M=tcri-ls -né Elreckic cnd scns lLtd., London.
conteiners.

18. Packzging cveluztion - the Newncs - Butterwerths end Co.,
testing of filled trenspeort  putlishcers Ltd., London

packeges
18. Packzging ledie Bleckie a2nc scns Ltd., London.
20. Modern Packzging films Newnes = Butterworths znd Co.,
(by Pianer S.E. publishers Ltd., London.
21, DPackage Production +VI Publishing Co. Inc., US.A.

Management Ed. 2 (by
Raphael H.J.% olsson D.L.)

22, Corrugated Box Menufzcturer's S&S Corrugated Peper Machinery
Handbook Cc., Inc., New Ycrk.

23. Basic guide to plestics Cekners Publishing Co. Inc,.
in Packaging (by Sacher-ws, Boston.
and Griffin R.C.)

24, nwood Hand bock United Stztes Department of
agriculture, U.3./.

25, Hand book ¢f physiczl Gower Press Lid., London
Pigtribution Manzgenment,
by Vientworth Felix

26, Perfcrmance BEveluatiasn of
Packages (by Peine Fui.)

27. Food Packaging (ty Sacharow S.)
28, Pulp & Papecr Vol. I, II & III

(by Wiley
29, Modern Packaging MeGraw - Bill Book Co. Inc.
Enclopaedia (1971 to 1979) New York. q

3C. IMCO code Vol I, II, III
and Lnnexure - I,

31, IATL Regulations - for
Packeging

32, Training kit(slides) P.l.R.., Leatherhead, U.K.
for corrugated fibre board
and printing

33s Guidelines for shrink iustrelian Government Publishing
Packaging (by the Shrink Service, Canberra,
Packzaging industry Committee)

34. Food Protection Manual Syracuse University Research
of recomnmcnded Laborztory Cerporaticn, Syracuse, New Yorke.

Meth-~ds{by Tanyz Pzrr-w)

35, .n introduction to Vibration 3ruel end Kjazer, DE-2856 i
Measurement N~TJRULI, DEN. FK.
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LCCESSORIES, SP..2BS ..ND2 CLLIBRLTION UNITS

SL.NO. ITmH

e Rubber dizphregmns for Mullen Burst Tester (12 esch for paper
and Board Mzchines.)

2 Standerd calibrztion fcil for Mullen Burst Tester (12 each in .
the range - low, medium znd kigh).

3. Lcceleroneters (for cushion +csting, @ each between 10 G and
300 G).

4e Microswitch for Inclined Imp=zct Tcster.

5 Recording cherts f-r thermohyerogrephs snd Gallenkemp
humidity cebinet (1 Gross ezch)

6 Set of Stanley cutting knives (6 Nes.) 2nd tlades(3 dozens)

7. Templates - Type THI - 22 = 13 = 1 . }

I - 22 - 4 ( 15 x 15C mm)

8. One set of bulbs ( < Yos.) for polzriscope model 110

9. Viscometer tube ( fer falling bell Viscometer = 100 mm length)

10. Celibration spring for Crush testers




ANNEXURE - VI

EQUIPMENT POSITIONING LABORATORYWISE '
AND VIATER, POVER REQUIREMENTS

(xx)
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POSITIONING LABORATORY REQYIREMENTS
PHYSICAL CHEMICAL PHYSICO TRANSPORT WATER POWER
33- EQUIPMENT CHEMICAL
.
1. 2e 3. 4. 5e 6. Te 8.
1. Heat Sealing Device @ - - - - 220v, SP
2. WVTR Tester @ - - - 220v, SP
3. Gas Permeability Tester @ - - - - 220v, SP
4. Corrosion rcsistance Tester - - - @
5e Deep Frcezer - - - @
6. Dial nicroncter © - - - - Manual '
7. Crush Tester @ - - - - 380v, 3P Y
8. Puncture Tester @ - - - - Manual ®
9. Polariscope - - @ - - 220v, 5P
10. Strain Discs - - @ - Attached to 9
LR S Stiffness Tester @ - - - - 220v, SP
12. Tricticn Tester(Static) @ - - - - 220v, SP
13. Priction Tester(Dynamic) € - - - - 220v, SP
14. Hydraulic Pressurc Tester
for glass bottles - - @ - @ 220v, 5S¢
15. Psychrometers(2 Nos.) @ - - - - -
16. Hygrometers (2 Nos.) @ - @ - - -
17. Wet & Dry thermometers
(2 Noss) - @ - @ - -
18. Thermohygrographs(4 Nos.) @ - - - - -
19. Vibration table - - - @ - 220v, SP
204 Vacuum Packaging Apparatus - - @ - - 220v, SP
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1. Ze 3 4. 5e Ge Te Be
21e Thermofil @ - - - - -
22. Books - - - - (Library)
23. Cencora fluter @ - - - - 220v, SP
24« Mectromagnetic Drop table @ - - - - 220v  SP
with accessorics 380v TP
25. Continuous thickness gasge @ - - - - 220v, SP
26, hAccessoriecs & spares @ - - - - -
27 PIRA Humidity cabincts
(2 Nos.) - - @ - - ?20v, SP
28. Drop Testerfdivided table
top{ - - - @ - 220v, SP !
29. Inclined plane Impact N
Tc¢ster - - - @ - 220v, BP ,
30. Drop Tester for small packs - - - @ - 220v, SP
31, Drop Tester(for sacks) - - - @ - 220v, OP
32. Compression Tester - - - @ - -
33. Tear Tester @ - - - - Manual
34« Impect Pendulam(for rubber) @ - - - - Manual
35. Bursting strength tester
(for board) @ - - - - 220v, P
36 Tensile Tester @ - - - - 220v, GP
37, Deep drawing Tester - - @ - - -
38. Gas Chromatograph - - @ - - 220v, SP
39, Balance (3 Nos.) @ @ @ - - 220v, SP
40, Cobb Tester(3 Nos.) - @ - - - -
41. \Vlood moisture meter @ - - - - -
42, Templates (several) @ - - - - -
43. Impact Tester fpr bottles - - @ - - -




1. 2. 3. 4, 5 6. Te 8.
44. Softening point Tester - L - - - 220v, SP
. 45, Thin layer chromatography - - @ - -
- 46, Water bath with
thermostat - @ - - @ 220v, SP
47. Oven - @ - - - 220v, SP
- 48. Glass apparetus and
) Glass wares - @ - - - -
49. Centrifuge - @ - - - 220v, SP
50. pH mcter - @ - - - 220v, SP
51« Viscometer - @ - - - -
. 52 Refractometer ® - - - - - !
%3¢ WVTR Dish method - @ - - - - 4
. apparatus & dishes .
(v + 40 dishes
20 Nos. 50 cm?
. 20 Nos. 100 cm
. 54 Rain chamber - - - - Scparate room)220v, SP
. 55 Glass Verticality Tester - - @ - - -
, 56. Handling Equipment(2 Nos.)
1 tonne & # tonne capacity) - - - @ - -
57. Veighing Scale (1 tonne) - - - @ - -
- 58. Stack Load Test - - - @ - -
5%9. Slide projector - - - - Library 220v, SP

N.B. Elecctrical reguirements may ch

supplied by d

fferent parties.
should be referred for confirmations,

e in the case of equipments
he technical catalogues

- 3 - Phase
s = Single Phase
- Equipment positioning
Laboratorywise




b

B,

1.
2,
3.
4o
5.
6.
7.
8.
g.
10.
1.
12.
13.
14
15,

16.
17.
18.
19.
20.
21,
22.
23.
24.
25.
26,
27.
28.
29.
30.
31.
32.
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«NEIURE - VII

TZST DET..ILS CCVIRID THERCUGH EXIIe NATORY
DISCUSSIC SESSIONS

Alkezli staining number

a4sk content

Arsenic content

Benzen¢ scluble motter
Chlorides

Copper content/nunber

Ether solutle nmotter
ther extractatle fztty =2cids

Fikre znzlysis

Iron content

Lezd 2nd lead compounds

Moisture content

PH, ~cidity & Alkclinity

Reducible sulfur

Sulfates

Lir permeability
Bending test
Elecding resistance
Blocking resistance
Breaking length
Brightness

Bulk density

Bulk factor
Bursting strength
Cobb test
Compression resistance
Cupping test

Edge crush
Elongation
Exudation

Pastness to light
Flat ecrush




33.
34
35.
36.
37.
38,
39.
40.
4.
42,
43,
44
45.
46.
5T
48.
£9.
5C.
51.
52.
53,
5%
55.
56.
57

(xxv)

Tlexural resistance and dcflection
Folding endurance

Gloss

Grease resicstance

" 0dour

0il absorbancy

Opacity

Ply separation

Puncture (test) resistance
Rigidity and stiffness
Lioughncss end smoothness
Ring erush

Seuff resistance

Softness and hardness
Substancs and Rean weight (Grarmzgc)
Tearing risistance

Tensile stringth and siretch

-3

hickness (celiper)

~atcr ebscrbancy

Water pcnctration

Wwater procfness

“ater resistance
water-vzpour pcermezbility
wax abscrptiveness

Wax pick number

1] \l




(xxvi)

ANNEXURE - VIII

IDENTIFICATION OF DPLASTICS
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(xxvii)
CONTENTS
TITLE Page No.

VINYL GRAO® - 2VC, PVDC, VC/DVAC,PVA,FILMS

CONTAINING CHLOXINE xxviii

POLYETHYLENE & TOLYIROI'YLENE xxxii
POLYSTYRENE xxxiii
NYLON xxxiv
POLYESTERS b o Ka's
POLYCARBONATES xXxxvi
POLYACRYLONITRILE xxxvii
POLYVINYL IYROLIDONE xxxviii
POLYMETEYL METHACRYLATE xxxix
JEENOL POIMALDEHYDE XXX
UREL FORMALDEHYDE xxxxi
MLLAMINE FOR™..LDEHYDE xxxxii
EDOXIDES xxxxiii
SHELIAC xxxxiv
RUBBER = roclyurethene rubber, Vinyl pyridine boow 4

rubber, Nitrile rubber, iolysulfide

rubber, Iclychlcroprene rubber,Chlorinated
butyl rubber, Chlorosulfonzted polyethylene,
Chlorotrifluroethylene, Naturasl polyiscprene
rubber, Styrene butzdiene rubber, polybutadiene
rubber, Lerylate rubber, Butyl, Silicone
rubber, Silicone, Isobutylene, Xolyurethene.

CELLULOSICS xxxxviii

CASIN

B.SIC IDENTIPICATION CHART xxxxxii

- -
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FOR VINYL GROUP
PVDC H Saran
PVC H Vinophane
PVC/PVA @ Rdodapan, Breon, Vinolyte
VA : Fevalon.

1« Laminates:

Edges peel back while burning or heating on a block at
65-75 degrees C. Skid a rubber covered rod over the top.
Sample lamineted by thermoplastic adhesive usually separatese.

2. Coeted films
Heat the film gently (in case of coating blisters/
bubbles appear) and separate by heating in a2 water bethe.

3. Identificetion of chlorine:
Belestein copper wire heated, wiped with film, kept

in & flame ¢ Green colour shows.

4{s Flame test:

PvC ¢ Self extinguishes
(Sp.gr. 1.28 - 1.38) Yellow orange with green edge,
Darkens rapidly, softens and <
decomposes.
Chlorine smell.
PVC/PVAC ¢ Self extinguishes
(Sp.gre 1.16 = 1,35) Tark yellow with white smoke
softens
Chlorine smell
2VDC 3 Self extinguishes

(Spegre. 1.68) Yellow with green edge to gfeen
Black hard residue

Chlcorine smell.




-
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PVA : Extinguishes slowly
Yellow with grey smoke
Swells and softens, turns brown
Pungent odour.
5. - Pilms containing chlorines:
a) Refer 3. )
b) Libermann - Storch - Morwshi test:
A smell piece of film is placed on the spot plate
and covered with & few drops of acetic anhydride. One drop
of conc. sulfuric acid is added so thet it enters the liguid..
The colours in the liquid are observed for a period of helf
an hour.
Filmw : Colour
PVC/DTVAC : Green=-blue-brown solution
FVC : Plue (slowly)
PVDC s Yellow (slowly)
Ro’ HCI : Nonea o~

¢) Morpholine test:

A small guantity of film is immersed in morpholine..
If it slowly darkens and within a few minutes, it becomes
opagque and nearly black in colour -~ indicates ¥.V.C. The
other chlorine containing compounds give 2 negative test.
The test is true (positive) for PVDC/VDC Copolymer.

IVDC Coatings:

Two types are encountered (i) acqueous and (ii) Solvent
polymers depending upon their method of application. .
These polymers usually contain 90 - 95% IVDC and the rest
others.

d) Weber test:

This test is developed for natural rubber in raw
patural and modified states and can be used for identification
of rubber hydrochloridee.
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A small amount of the sample is placed in a test
tube and 5 ml. of bromine is added (10% Wume bromine in
ccl4). It is placed in 2 hot weter bath and slowly evaporated.
10% of phenol in ccl4is added and heated for 15 minutes.
A faint but definite violet coclour appears in the presence
of rubber hydrochloride.

e) Phyridine test:

5 ml of 0.1% solution of the film in pyridine is
gently boiled for & minute and 5 ml of 2% metholic caustic
soda is added. A brown to black colouration which on standing
converts to a brown, charecteristic of it. 1In case of DIVDC
the colour tlack.

f) Solubility test:

If on (e) positive results are obtzined a small
amount c¢f the polymer is shaken with 5 ml. of tetrachloro-—ethanes
?VC and PVDC are inscluble whc—zas rubber hydrochloride is
solublee.

POLY VINYL ALCOHQOL:

EXPERIMENT OBSERVATION INFEREEEE
2) A small amount of the sample: Substance dissolves IVA
is heated
b) Reaction with Iodine Blue/Green/Yellowish
Two drops of 0,IN I in green colour is barely Iva

KI solution is added to 5 ml. visible
of neutral acque solution

of the film and diluted

with water,

0.2 g of borax is added ~n intense dlue colour VA
appears,-




c)

(xxxi)

5 ml of Conc.Hel is added

Reaction with tannic acid

To the acqueous solution

of the film 5% acqueous
tannic acid solution is
added

Jolymer is covered with
1 ml of Izsolution

Intense green colour
appears

A yellowish flocculent
Precipitate or milky
white turbityl appears.

Blood red colour appears

WA

PVA

PVAC
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LOLYETHYLENE & »OLYD ROTYLENE

PE and TP float in weter. They are distinguished by
their melting point and specific gravity.

M.Pte. Spegre
LDPE 110 = 115 C.  0.92
HDPE 130 = 135 C.  0.96
Fr 145 = 150 C.  0.91

BENSITY METHOD:

0.01 g, polymer is placed in 250 ml cylinder
containing 100 ml water. Methane is added from a burette
in 0.5 ml portions with vigorous stirring after each addition
until the polymer remzins suspended at a ccnstant level in the
liquid., The percentage 5f methanol in the mixture is

calculated,
0.96 31% v/v
0.92 57% v/v
0091 62% V/V
FLANE TEST:

7E film when subjected to flame, burns, melts and drips
like candle wax.
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(3xiiz)

PS. = Sp.gr. 3 4.04 to 1.09

Flame Test:
Yellow orange with bleck sooty flame.
Softens and decomposes
Floral like smell.

Chemical Test:

About 1 gm of the polymer is
refluxed with 20 ml Conce. Hno3
for one hour, using a2 long air

condenser in a fume cupboard. Jour A scarlet colour
it in 100 ml of water and extract it indicates the
with ether twice. The etherial layer presence of styrene.

is extracted with 1N Naol twice.
Leidify the acqueous layer with

Conce.Hcl with 20 ml excess amount.

438 5 g cf Zinc. Heat it on a water-
bath fcr & few minutes. Cocl i: below

5 degrees c. Add 0.1g/2 ml NaNo,e Zour
it over 0.05 g/10 ml 5N NaoH, alkaline

solution.
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NYLON (2OLYAMIDES)
Sp.gr. H 1.06 - 1-14
* Flame test:

Self extinguishing

Blue with green top flame
Melts and drips

Burning hair smell.

The polymer is plzced in cotton Red dye is formed Nylon
wool

dipped with p-dimethyl aminoc Green cclour is seen  Polycarbonzte
benzaldehyde

Action with Dinitrofluorobenzene:

Two percent Di-nitrcfluoro- 4 yellow dinitrophenyl

benzene sclution is added to &  derivative Nylon
2% soluticn of Nagco3 in

benzene to the poclymer and it is

heated for 2«4 hrs.

Action with 0 = nitrcbenzaldehydes

L filter peper moistened with & deep mawe ccliour appears Nylon
. freshly prepared saturated
solution of O=nitrobenzaldehyde
in 2N NaoH is inserted in the
- mouth of an ignition tube
. containing the polymer which is
gently heated,

, Melting Doints:

Nylon 6 215 degrees c.
Nylon 66 ° 267 degrees c.
Nylon 612 22" degrees c.

Nylon 11 185 degrees co

/
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DOLYESTERS (T OLYTERETHTHALLATES)

SE.ers ¢ 1438

Flame test
Burns stezadily with a yellow black smake
Gets scftened '
Burns steadily giving vigorous osdour.

Action with O=nitrobenzaldehyde:

Ne1g of +the film is placed in 4 greenish blue colour with
a test tube heated to 4070 yellow mz2rgin 2ppears on
degrees 2. Heavy veapours which the peper
rise with the pcrtion mects the
filter paper mcistened with 2 Polyester
freshly prepared saturated
solution of "=nitrobenzaldchyde
in 2N NeoB which is kept on the
mouth of the <tube.

The paper in the above case is 4 blue/pale indigo colour
washed with dil. HZSO/ and results

rinsed with water Dolyester

(same for alkyd)

Action with Thenol:

To 2.5 ml &f water, 2 ml of & red of phenolphthalein

H2504 and 0,05 g of polymer are appears,

added, boiled fcr 5 minutes,

and cooled. A portion of the Ithalates
liguid (2.5 ml) is added to

T¢1 g of phenol, boiled cocled

and filtered. Filtrste is

made alkaline with ".1N Naok,
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POLYCARBONATE

Flame test:

S81f extinguishes

Burns with yellow orange colowr

Gives black smoke

Decomposes giving pleasent vigorous odour.

Pyrolise the sample in an Blue colouration which
ignition tube plugged by with water gives muddy
cotton wool. The cotton wool violet

is immersedé in 2 ml of p-

Pnlycarbonate
dimethylaminobenzaldehyde in
methanol (1%) and 1 drop of
5N Hcl is added
0.5 ml of Hel is added %c¢ ned dye formetion Polycarbonate
original undiluted solution
Dilute the red dye with Blue colour Polycarbonate

organic solvents

Both blue to red and red to blue are irreversible.
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POLYACRYLONITRILE

CYANIDE DLTECTION I¥ PYRQLYSATE

About 2.5 g of the polymer & blue precipitate is
is heated in an ignition tube, obtained (ferric ferrocya-
transferred to a test tube nide = prussian blue)

and 0.5 ml, 5 N KasH and 3

drops of freshly prepzared 5%

acgqueous FeSO4 are added.

The mixture is boiled and

and -

Cyanide

acidified with 5N stO
1 érop Q.5N Fe013

4
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PALYVINYL PYROLIDONE
X 0+05¢ of sample is dissolved Colour of iodine Polyvinyl
in 10 m1 of water and 1 ml of intensified Pyrolidone
J.21K acqueous iodine is
added.

The colour is compzred with
a blank containing n»
polymer.




- _»?2 -

(xxxix)

POLYMETHYL METHACRYLATE

O.1g of the polymer is Blue colouration
heated in an ignition tube '
and the pyrolysate collected

is wrapped in a2 wet filter

peper. Conc. HNO3 is

added to the distillete,

heated to boiling and cooled. _

Ce5 ml Hzo and O.1g NaNO2

are adked.
>
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PHENOL FORMALDEEYDE
N.,7%5g of polymer is boiled L red colour is indicative
with 1 ml of Million's Phenol
reagent for 2 months. formaldehyde

- Million's reagent:

Dissolve 12g of mercury in 17 ml of Conc. HNO3

(no heating), then dilute with 2C ml of water. Precipitate
is filtered and discardede

1
f
t
|
i
i
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UREA FORMLLDEHYDE

0.05 g of sample is refluxed 4 bulky white precipitate
for 30 minutes with 25 ml of
204 CHBCOOH. It is cooled Urea
and filtered. Tc the
filtrate 2 ml of xanthydrol
in 1% methanol is added and
the mixture is boiled for
1-2 nminutes.

[
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MALANINE FPOMALDEEYDE
0.5g of sample is refluxed Substantial yellow Malamine
with 25 ml of 80% CHBCOGH for p.ecipitate formzldehyde

30 mts. The mixture is

cooled and filtered. The

filtrate is evapcrated te Slight haze Urea

dryness on a2 steam bath and formaldehyde

the residue is besurated on

the steam bath for 5 rmis.

with 2 ml HQO. It is cocled

and filtered. Ain acgueous '
saturated solution of picric

acid is adgded.

FORMALDEXNYDE

To a mixture solution of Viclet colour eppeers Formaldehyde
1.5 ml H2804 and 1 nl H20
chromotropic acid and 0.01g
polymer are added, heated in
water bath for 10 nts. a2t
65-75 degrees cCe.
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£POXIDE

It is based on 4-4 dikhydroxy dipheﬁyl 2=-2, propane.

C.02g of the polymer is

dissclved in 1 ml Conc.H2504

with slight warming. The
solution is cooled and 1 ml
Conc. HNO3 is adged. It is
poured into 100 ml 1N

acgueous NacK.

& bright red colouration

Epoxide
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SHELLAC

C.05¢ of the substance is
dissolved in ethanol(1 ml),
warmed and cooled. To this
1 ml of H20 is added to give
white emulsion like
precipitate. 2 drops ~f SN
NaoH is added.

5N Hcl is added

Violet red colour

Brown ceclour

Reversed

Shellac

Chlorine
bleached
shellac

Stellac
confirmed
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RUBBER

POLYURETHENE RUBBER (PUR)

1ml Conc. HZSO4 and 4 ml H20 Disintegrates PUR
are added to 0.05g of ruhber
and boiled

VINYL PYRITINE RUBBER (VPR)

Fuse O.1g of sample with Yellow precipitate VER
KOH (0.2g) in 2 test tube, which disappears on

cool and shake with 2ml H20. warming

Acqueous layer is poured off,

acidified with 5N Hel(excess).

Meyers' reagent (3g mercuric

chloride + 10g KI in 200ml

water) is added

NITRILE RUBBER

Negative to Nitrile
above twe Rubber
POLYSULFIDE RUBEER -
: [
4 small amount(0.05g) of L vigorous reaction Polysulfide \
sample is dropped inte cold. with evolution of
Conc. HN03(2ml) browvn fumes
POLYCHLOROPRINE RUBBER
A small gquantity(0.05g) of Disintegrates with Polychloro-
the sample is boiled with evolution of brown prene rubber
2ml Conc. HNO3. fumes

(In the cese of chlorinated butyl znd chlorosulphonated
polyethylene, nc disintcgraticn occurs).




CHLORINATED BUTYL RUBBZR(BR)

(Depends on the presence of isobutylene in the pyrolysaie).

The test tube containing 0.2g 3Bright yellow Isobutylene
of polymer is heated gently colouration

and 2 filter paper is dipped

in freshly prepared mercuric

sulfate = is inserted in the

mouth of the tube.

(Mercuric sulfate: Yellow mercuric oxide, 1g, in boiling
5N H,S50,, 20 ml and cocling afterwards).

CHELOROSULFONATED POLYETEYLENT

Negative test for zbove iwo(polychlorcprene rubber
and chlorinated butyl rubber)

CHLOROTRIFIUOROETHYLINE

0.05g of sample is boiled with 2 ml Conc. HNO3 for
few minutes. If disintegration occurs then " Section A" procedure
is followed, otherwise "Section B" is follewed.

SECTION A:
NATURAL POLYISOPRENE RUBBER

C.1g of samrle is heated in Odour of acetic acid Polyisoprene
a water bath with 5 ml

chromic acid solution

(2g Cro3 in 5 ml water and

1.5m1 H2504)

Veber Test L faint, definite Rubber
violct colour

STYRENT BUTADIZNT RUBEELR
DILZOTISATICON TEST Scarlet red dye Styrene
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POLYBUTADIENT RUBBER

Negative test for rubber test and dye tesi Butadiene
rubber

SECTION - B = .

ACRYLATE RUBBER

0.1 g of sample is boiled Dissolves/swells AR

with 5 ml acetic acid

BUTYL RUBBIR

Issbutylene test Positive Butyl rubber

Weber test Positive Butyl rubber
confirmed

SILICONE RUBEER

0.2g p>lymer ignited on & Glass gets cozted with

spatula and the flame is white deposit Silicone

allowed to play on the centre

of 2 smell watch glass., The Silica dissolves and

glass is covered with little no residue(depcsit) Silicone

HF and cvaporated. efter hecting confirmed

Negative for section - B Ethylene Q

propylene
rubber

SILICONE

Same as silicone rubber
If it contains glass, it does not burn readily.

ISOBUTYLENE
Szme 2s Butyl rubber.

POLYURETHENE
Melting point = 180 degrees c.
Difficult to diff.rcntizte between Nylon & Pu.
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CELLULOSIC GROUP

Film Self Flzne
(Density) Extinguishing charscteristics

Behaviour Odour

1« Cellulcse No Yellow=orange
(1.48) grey smoke

2. Cellulose No Yellow mauve
Acetate with blue bese

3 Cellulose No Dzrk yellow
acetate/ with tlue edge
Butyrete

4. Hexz ethylene No Derk yellow witk
cellulocse bluc zdge

5« Cellulose
nitrate Yellow

Burmms fast Burnt
paper

Melts,burns Burnt
quickly Vinegar
leaving

irregular

charred

beads

Melts and Rancid

drips butter
Cecllulosic
Burns Aird

instantaneous

1
|




A small fre;mont of film is

added to & test tube contzining

85% H3P04. The mouth of the

+est tube is covered with

filter pzper moistened with
£ 4

5% CH3COOH, CGHSNI-Iz.

is hezted till chesrs.

Sample

0.5l CcHe and 1 ml of 93%
H2504 with 1g of film is
warmed in 2 water bath.

Tc the 2bove solution 0O.5ml
cf CzﬁsoH is added.

Viarm 0.5g of sample with 10ml
cf 15% solution of asueous NaoHE

for 15 mts. Distil & cf the
volume. Add Cao to the
remainder. Residue heated to

dryness, with the filter paper
on the top of the tube.

MOLISH TEST

0.05g of polymer is shaken with
imi of HQO and 2 drops of fresh

naphthol in CH?CIQ. 4ml  10%
W/ Conce HQSO4 is added
carefully through the sides

WVarm to hot water added

0.1g of sample is boiled with
Sml of acetune in a water bath

Ce1g of sample is boiled
with 5ml of ccl4 in & weter
bat}; [ ]

Pink spot

An intense yellow
followed by reddish
colour,

i blue/green ring
appears

Presene®z of acetone

Violet ring(when
shaken violet
colour)

Solutle

Soluble
Insoluble

Sclutle

Insclutle

Positive for

cellulose
nitratee.

,

Cellulosic
group.

Cellulosic
confirmed

Acetate

Cellulose
polymer.

BEthyl v
cellulose

Secondary
Acetate
Triacetate

Triacetate
Secondary
Acetate
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CELLULOSICS

NSAT, PSAT, QSAT.
(Crated & uncoated)

Treat the sample with 6%
¢iphenylamine in 90% H,50,.

Prepare pouches of atove fill
with blue silica gel. Store
at 75% R.H. for B hours and
compare

Intensive blue colour or
brown

Pink
Bleach
No change

Nitrocell-
wlose

coating.

PSAT
QSAT
MSAT
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CASIN
0.02g is disso}ved in 2ml Orange - ‘ Phenyl
Conce. HNO3, boiled for 5 colouration group

ninutes, cooled and excess
5N NaoH is added.
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ANNEXURE IX

GUIDE FOR REFERENCE STANDARLS FOR TESTING OF
PROPERTIES OF PACKAGING MATERIALS
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TEST/PROPERT 1ES REFERENCE STANDARD
1.5.0. ASTN TAPFL B ING s TS
1. 20 30 40 50 61 7‘ 8-
Abrasion loss of paper & . T476m B33110-1959
paper board
hcid soluble Iron in paper IS0/R779- T434m B$4897
1968E
neidity or Alkalinity, D548 T428m I151060-1969
water soluble Part III
]
idhesive perfermance D773 T463m 134185-1967 3
(Gummed »aper tape) . ,
nldhesiveness of seals and T80$sm
closures for packages
attheaion strength of adhesives Bs 647 . 152257=1970
idhesion strength of pressure B53887
sensitive cellulose tape
‘air resistence 1503687 B52925-19§8
(part II
nlkalinity of glass 152091-1973
152303-1963
Alkall staining number I5106(-1969
part II1I
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1' 2. 4- 5. 6. 70 8.
+1pha cellulose content(B&R) D588 T429m 151060-1969
part II
_ _wnchorage of adhesive in pressure BS1133-21 152880-1971
tnaitive cellotape
2 content 1S0/R-1962-D586 T413m BS3631 T51302
1970 E T51121
1502144-1974
Mieteriological test T449m 152860
v nie weight IS0/R 60- D646 "T410 os BS3432 1vV1.1,1966 I51060-1966 TS53122
1958 & pirt I
]
' nding test TAT4m I510060-1960 .
partll ]
i
]
~ W tumen content 151398-1968 TS5 114
Meeding resistance for D917 TAT5m 151398-~1968
nsphalted papers
Blocking resistance D918 TATTm 154006-1 ?ﬁb
(Part I
Breaking length 151060~-1966
Part 1
Bulking thickness 150/R438 D527 T426m B53983 151060-1966
1965 Part I
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1. 20 j- 4- — 50 6. 7. 89
. . : - 1vV2.,2,1966 TS3124
1503689 1vV2.3,1966 Part I TS1119
Caliperfthicknessi IS0 TCé6 D645 T411m B54817 "1vV1.3,1966 151060-1966 TS1119
1503034 Part I TS3119
TS3120
Chloride content D1161 I51060-1966
Port II
Conditioning & Weathering E41(3" . 1)
Conditioning for testing ISOéR—187 DR8T, T402m B334 31 1vV0,3,1966 3 636
19618
Conditioning of paperboard & D641 T402m 1vV0.3,1966 TS 636
f. .cvboard for testing
Copper number D919 T430m T£11060-19069 "
P:rt III x
Crack resistence of blow D2561( 36) L
nouilded plastic containerws !
Crease retention of wrapping D92¢ T446m
papers (Discontinued)
Crensing pnper for permeability test D1027 T4658am
Curl and sizing D836 T466m
Chromo conting of paper & board 152880-1971
Creasing quality-carton board B54818
Density 152508-1963
Determination of stability of I32880-1971

pressure sensitive tapes

=t
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1. 2. 3. 4. 5. 6. 7. 8,
bimensional change in paper/film 1505635 D1042-51
1505637 (35)
pimension of carton/ D2658-68 . T$2889
Rox/paper
dge crush (for CFB) 157063
(part II)
nffectiveness of temporary I51674~1960
corrosion preventive
Lfficiency of closure wads D2561 1679-1965 I53101=-1965
i'xudation test(for bitumenised 1531060~-1960
paper) Part IX

Pstness to light 150/R-€ 717, BS2732-540A 15 101-1974

1968E 4618 X
"ibre analysis D1030 T401m 1S1060-1966 ho

Part I '
"illers - Microscopical T488 sm '
Identification
Flamability of treated paper D77 T461m
board and film
Flat crush resistance IS0 3035 D1225 7808 B54686 1v2,.10-1966 154006-1972
Part II
Flexural properties of IS0 178-  D790-91 B32782/3
rigid,semi-rigid plastics 1972E
Flute height IS2771-1977 TS1119
Part I
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Te 2e 3. 40 50 6- 70 80
Friction test- d*namlc T81g
atic T81

Friction-Coefft.of yplastic film D1894
'olding endurance 1505626 D643 T423m BS4419
"ungus resistance D2020 T487m
Girammage of paper 150536 D646 T410as  BS3432 IS1060-1966 TS53122

of 3 ply 1976 157063

of 5 ply 1503039 IS7063

of 7 ply 1505638 157063

of others I5706)

(A1l part I)
t:loss contrast at 57.5 deg. D1222 T424Am .
iloss specular at 75 dege. D1223 2480m ©
©loss of waxed paper at 20 deg. D1834 TE53t8 -
(‘rease resistance(Turpentine D722 T454m 1vV3.4,1968 !
test) TAS4ts
beat seal strength(Fin & lap Fe8(21)
seal)
licat shrinkage of plastics 18060,61  D1204(35) BS2782/6
films

Humidity-relative ,method E337 TS1301
of determination
Hydrogen ion concentration D778 T453m B52924

of paper extracts(pH)

Hydrostatic pressure test
for glass/plastic bottles

IS1060- ?66
(Part I

151107-1974



(xxxxxix)

B 1. 2. 3. 44 Se 6. Te 8.

Ink absorption of blotting T431m B34574

papers

Insect resistance T478m

Leak in heat seal flexible pouches D3078

Machine/cross direction of paper & D528 T40908

paper board

) Mildew(fungus) resistance D2020 T487m

Mineral coating(quantitative D687 T407m iy
~ determination) .

0

Mit 11 filler and Mineral D686 T42108 w
B coating(qualitative) '
- - Mineral filler(qualitative D686 T421m

analysis)
Modulas of elasticity(for thin D882(35)
plastic sheets)
- Moisture 150287-1978D644 T412m  BS3433-1961 1vV3.7,1967  I51060-1966 TS1301
B TA120s Part 1

Moi:ture by toluene distillation T484m

Nitrogen in paper & paper board D982 T4180s  BS54497

Odour of packaging materials T483sm BS3755~-1964 & ., I154006=-1972

Part 11
- 0il penetration(proofness) D202 1vV3.4,1968
) Opacity 1502471 D589 T425m B354432
1977
2469

- 2470

|
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1 [ 20 3. 4. 50 60 70 80
Package cushioning materials D1596 BS1133~12
Dynamic prcperties
Package cushioning materisls D1372 B31133~12
testing
Pallet(non expendable)testing D1872(22)
Paraffin D590 T52906
Paraffin wax absorptiveness D983
'T-peel test for gummed paper/ D1876(22)
adhesives
Peeling resistance D1029
Peel test for gummed paper/ D903}d9g !
other packnging materials 22 N
pH of acqueonus solutions- E 70 B532924 I51060~-1966 .
determination of Part I
Pinholes in glassine & grease
preoof papers etc. D1221 T485m 1vV3,6,1968
Ply adhesion(pin sdhesion 1503038 D825 RC269 1vV2.9,1967
test -CFB)
Ply separation of combined D1028 I154006-1972
container board Part II
Porter/shots{ends/picks)of 152818-1971
hessian _ Part 1l
I51963~1969
Presence of impurities in paper
board
Qualitative analysis BS1820-~1961 IS6622~-1972
Quantitative analysis BS1820-1961 I56622-1972
Printing ink permeation D780 T462m -

(Castor oil test)
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1 ° 2 LY 3 . 4 . 5 . 6 . 7 . 8 [
Puncture & stiffness test 1503036 D781 T803m BS4816 1vV2.5, 1066
1vV2.6,1966
Reflectanoe D985 T452m
E97
D726
Ream weight I51060-1961
Part 1
Resistance to acetic acid I1S5818-1970
(for tinplate
cntainer)
Nesistance to sulfur staining 155818 -1970 .
(for tinplate container)

D
ligridity, stiffness &softness T451m »
iting: crush D1164 T472m IS4006-1C006 '

Part T
itosin D549 T4080s
Sampling ISQ/R186 D585 T400m BS3430 1vV0,.1-1966 IS1060-66 T5635
196bE ' Part 1
Scuffproofness BS3110-1959 I154006-1966
Part I
seamstrength-fabrics & other 153790-1970
properties
Siring properties(qualitative IS1060-196¢€
test) Part I
Smoothness of paper 1502494 T490m B54420
Smoothness of printing paper T479sm
Sodium Benzoate in paper BP1973
Softener content in films/paper BS1820-1961 151796-1961
Staining of paper by alkali D723 T440m
o r
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1. 2e 3. 4 5 6. Te 8.
Starch D591 T4 19m
Stiffness 1502493 T489m B53748 1vV2,6,1966 I151060-1969
BS2782/3 Part III
Stretch D987 T457m
Sulfur, reducible D984 T406m
surface strength T459m
Surface Wettability D724 T458m
Sulphate content D1099 T468m I51060-1960
Part II
Tear strength & Tear factor I50/R1974- D689 T414m  BS4468 1wV2,7,1966  IS1060- 1966 "
1971E Part 1 "o
Tenacity of fabrics 150/1527 156192-1971 M
rigid I1I6T70~-1% " ‘
Tensile strength-Dry 150/R1184- D828 T4040s  BS4415 1vV2,8,1966 I51060-1966 T33121
. films BS2782/3 Part I
1970E (plastics)
Wet ISO/R1924- D829 T456m
1971E
of straps,fabrics 1503781 152508-1963
151670-1960
I156192=-1971
Thickness IS0 TC6 D645 T411m B34817(cfb) 733119
IS0/R534
1967
Tincoating in tinplate IS51327-1966 TS1715
TS1716
Tincontent(percentage) of 15998-1959
soft solder
Titamium di oxide content DO21

Total solids in adhesives

152257-1970




.
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- 1. 2. 30 40 5- 60 70 8'
Verticality test(for glass bottles) 151662-1972
Water ebsorbanecy T441m BS2916 1S1060-1960 TS609
T4928n Part 1
Unter absorption of 1S0/R62-  D570(35) ' BS2782
= plastics 1958E
vinterpronfness—-cobb test 150535~ T4A1m B31133~ 1vV3.1,1966 1S1060-1960 TS1119
B 1976 Section 7 Part 1
_ I154006=-1966
. Tart I
~ .nter immersion of paper board D T4918m
ter resistrmcee(Dry indicator D779 T433m 1vW3.5-1966
method) .
- - i~ ter resistonce of glue bond 137063-1976 o
- by immersion Part I1I ton
Inter soluble mitter D1162 '
vinter vapour tronsmission 1S0/TC E96 T464m BS3177-1959 1vV3.2,1965 IS1060-1960
rate 61~656E Part II
1502528
. \inx absorptiveness 151060-1969
Pa~t III
Wax content(Ether extraction B54685 153263=1965
_ method)
- YWeight of surface wax on waxed D2A23
) paper
Wlax coverage 151060-1966
_ Part 1I
Wax pick number(Denmison 1S1060-1966
wax number) Part II
Weight of hessain 152818-1971
Fart I
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1. 2. 3. 4. 50 6. 7. 80

Jire and felt side D725 T455m
Yicld tolerance 152508~1963
ABBREVATIONS USEDS
14540 ¢ Intornntionnl Standnrds Organisation.
A5 M. : Americon Society For Testing And Materinls.

(Figures in brackets indicate ASTH art number, wherever no figure is indicuted, £y

it refers to ASTH Port 20) !
TALYT s+ Technicnl Asscciation of the rulp and Foper Industry. g
Bela : British Standards. '
Bl ¢ British Tharmacopeca.
T.N.Oeo :+ Inst. TNO for Packnging Resciirch
I.5. ¢ Indian Standards.
TeSe ¢ Turkish Standardse.
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TEST/PROPERTY

Acidity and pH

Air permecbility

(xxxxxxvi)
SIGNIFICANCE

The acidity or alkalinity in paper or board is duc to the chemicel
residues left in the manufacturing process or special chemical
trcatment imparted to get certein special property. Contemination
from atmosphere and handling cen also leed to this. The fibre
strength and dursability will get deteriora*ed due to high acidity
or alkrlinity. The term pH is used to designate the ecidity or

alkoelinity level.

Rigid control of ncidity is required for paper required for permanent
use such 2s documents, bond and index papers. The property may be
of relatively lcas sipnificonce where paper for temporery use is

66

considcred. Acidity &lso should be controlled for wrepping poapers
uscd for pack:ging; of mctel items rs otherwisc this would lerd tu '
pH control of ndhesives end leobels £1lso is nceceen .y
Highly

alknline rdhesives crn ~1mo result in del~minntion of plies rnd

corrosion problems.
to nvoid discolourntion ~nd m-rring of printed lrbels.

spoilrge of print on the outerply of corrugated boxes.
Incompatibility of pH between ndhesive surfuace, glue ond 1nbel
can result in poor ndhesion snd peeling of labels.

Air permeability is rclated to porosity but the latter is 1ot an
index or measure of the same. The sizc, number, shepe and pattern
of distribution of the pores, however, have oan influence on air

permenbility. Air permeability represents the ability to permit

flow of air from one side to the other under o pressure difference
and the same principle could be extended to permention of different
gases. Conversely resistance to prssage of eir is inverse to the

permenbility. Air permeability is normolly expressed as the



3' Ash
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volume of air permcating through unit areca in unit time under
unit pressure gradient, for the given thickness of the mnterial,

The value of nir permeability vould give nn indication of the
conpnciness and uniformity of the materirl. Thus, it is an

useful quality centrol measure nt the mnnufacturing stnge. It

0180 helps to know the sprend and penetrntion of inks, ndhesives ctc,
It has higher significance in automatic bag filling of powdery

products. In terms of gi's permection, it is importont for proeducts

01

thrt 2re sensitive to spcecific groscs like oxygen lending to eoxidntive
rancidity rnd deteri .(ctione This property could «lso give

an indication of the permenbility to oils ond other organic fluidse.

The source of nsh or minernl ceontent is the basic pulp, lonading,
filteir, co~ting "nd colourants used, sizing sgents, nnd
conteminntions from ctmosphere, woter nnd menufrcturing process
itself. Becouse of this, ash content would vory from as low as two
perce.t to as high as 35 percent. The additives are meant for, to
obtain different end use or conversion properties such as for incrensed
opacity for better printing, reducing trensper:+cy, increased ink
acceptability, better formation, improved finish on calendering

and feel, higher bulk, improved coverage with whiter and brighter
surface for liners ete. Thus the minerals affect a number of paper
and boa.'d charecteristics. The effect will vary according to the
type and quantity of the filler. The properties afforded or affected
could be summarised as formation, rbsorbancy, penetration. Becouse




. (xxxxxxviii) ) )
®asic pulp contributes mainly to the strength properties of paper,
addition of any such fillers obviously affect the bulk and final
strengthe A very high filler content will give smoothness/
softness but may result in dustings Presence of hard materials in
fillers will affect the conversion machinery and components like

abrasion of printing platess

4. Basie weight Basis weight represents the weight of haper or Board of a selected
area. The tern grammage is used for paper and board representing
the weight in grams of a square meter area:. In the case of peper
board often this is cxpressed as rcam weight representing the
weight in pounds of 480 or 500 shcets of a definite size, Beceusc
basis weight represents an obsolute value and does not charecterisc
any spcecific property, it cannot be considered as a fundemental
property. Howcver, v ny other properties -~ particularly of physical
in nature -~ arc rclated to this propertys

The paper and board trade since years buy and sell papcr and bosrd
on weight basis. ‘'hus basis weight has a specific significence to
the seller, tuyer and converter as well as consumer. A higher
weight per unit area will result in less yicld to the convertor
but a higher margin to the sell:w. A lower weight per unit area
will be converse to above, but may result in poor performance at
the converting and user's ends. In -onverted and packed form, and
where packs are made-up and marked for gross weight, consumers will
stand to lose, if the pack tare weight is high, resulting from
higher grammage of the basic material,
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6.

Blocking Resistance

Bursting strength

(xxxxxxix)
Blocking is the charecteristic of adjascent layers of packaging

materials sticking together due to pressure, temperature and relative
humidity. Blocking resistance refers to the property of the material

to resist the above. Blocking could happen when the material is

in web or sheet form. Blocking would lead to problems in unwinding

the web or sheet feeding by manual, mechanical or pnuematic means.

Blocking of labels in bundles can result in loss of time and

materials, so also in sutomatic/ semi-automatvic labelling mschines,

Coated and impregnated materials could more easily exhibit this

phenomenon if the chemicals used are sensitive. Freshly printed

or varnished surfaces, if not adequately dried can lead to blocking

on piling. : a

20T

Blocking resistance is therefore important in storage of material.,
in deciding packaging requirements for storage and transport and
as a quality acceptance measure depending on the inventory
requirements,

A composite of basic structure and formation of the paper &nd boards
contribute to this property, although tensile strength and elongation
are the principal ones. The value of burasting strength.is expressed
as pounds per square inch or kg. per square cm. Measurement is made
on standard machines either hydraulically or pneumatically. The

test is used for paper, films and foils as well as for board
materials. While tensile property is now more commonly used for

some basic materials, bursting strength continues to be used for
container board liners and boards.
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Caliper

(xxxxxxXx)
This gives a fair indication of resistence to puncture and therefore

is useful fur performance assessment of bags, wrappers etc. where

tensile has an important role. Significance of this property is
however more adopted in liners for boards and boards - which
contribute to the performance of the ultimate converted boxes/ forms.

The increase in bursting strength is found to be more pronounced
in lighter substance papers than in heavier ones. 1It, however,
decreases irregularly with increased calender pressure, The
behaviour towards incresging and decreasing relative humidity

levels is of hysterisis in nature.

Also referred to as "thickness"™, is the distance between the upper
and lower surfaces (*wo principal points) under specified condition:..
Moisture variations wffect caliper. Measurement of thickness shoul
be made with accurate and calibrated instruments as pressure as wecl!
as surface area under test both could influence the value.

The thickness assumes significance in respect of end use
applications and some properties. A higher degree of vsriance
will create problems with punching (card), feeding (tebulating
cards); In applications like news print, text book papers, and
other print materials thickness should be governed to see through
properties. A positive tolerance in caliper can affect dorage
space, and bulk of converted materisl. The stiffness property of
boards also is influenced by caliper.

ot -
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9.

Cellulose - Alpha,
Beta & Gamma content

Colour

.Although colour is i common term, in the pezper and board industry

(xxxxxxxi)
Alpha cellulose represents the pure cellulose content in the fibre,

that is not degraded in the process. This would obviously constitute
the higher percentage of the cellulosices. It is determined from the
previously swellen (with sodium hydroxide soluticn) fibers dissolved
again in sodium hydroxide solution. Beta cellulose is the frection
that could be precipitated by acedifying of the filtra.e and gamma that
remains iin the solution,

The presence of highei percentage of alpha cellulose is expected
to give a higher chemical stability and therefore permanance of

paper.

it refers to a physical cherecteristic of the spectral reflectence
when compared to & =3 cific illuminant. It is measured as a percentag
reflectence by » ihree dimensional method - Munsell system o1 using

a three colour reflcoctomater against a standard surface cclibreted
against a magnesiuu oxide surface,

Paper and boards mi:y vary in their shades/ colour from. process to
processa, lot to lot and may even in small lots. Physicél

appearance often is taken as a criteria for judging the property.

The uniformity of sh: .¢ and colour is of higher significance for

many applications. These include printing, wrapping and writing,

An instrumental analgsis of the variation in the quality is preferred
over physical observation, to avoid process variation. Colour
standards also, often is taken as an index for grading of peper and
boards. A reasonable correlation exists between colour and brightness.




(xxxxxxxii)

10. Copper Number The copper number is indicative property of permznence of paper and
can be tanken as an index of impurities of reduceable nature in
fibre- cellulose. A higher copper number value igs not lesirsble as
this will indicate the breakdown of the cellulose during end
continually after the process, affecting permanance and other
properties. However, this test will not be applicable and accurate
if copper reducing non-cellulosic agents are prescnt. Permenance
charecteristic is important for document, bond, record and similer
papers. It is also said that copper number could be an index of
parchmentising in prrchment and greascproof papers.

i
1Q
v

1. Elongation(Stress) This property should be clearly differentinted from 3xpansion.,
This refers to the increrse in lengfh nlong the direction of pull
and should be specificd ns the incrense over A given test length
because this could vary for different materisls nd in the two
directions. The stretch depends on the paper formation ond composition
and the subsequent treatments. The elongation is inveriably measured
alongwith tensile and has its signififancc both at conversion rnd
at users' end like ~utomatic/ semi-automatic packnging as well as
at specific consumcr packs. Both tensile znd stretch increases

with loading rate.

12+ Fiber Analysis Different kinds of raw matcrials are used in the manufacture of paper
and board. The type and mixture of raw materials used, the process and
other factors govern the ultimate property of the materisl.

The fibre identification can be made either by staining techniques

or microscopical analysis.. It is however preferred to conduct
microscopical analysis to get a oetter result.



13.

Flat Crush

(xxxxxxxiii)
The object of the analysis is to cbtain information on the type of

raw material(s) used, chemical and mechanical treatment given to

the pulp and the process of pulping. Icentification of the presence
of extraneous matters like men made fibres is important becauce

they would reduce the physical properties.

Flat crush is a property associated to f&ute charecteristics in
single face and single-wall (2-ply and 3-ply) corrugated fibre boards,
but not recommended for higher ply boards. It is the messure of
the resistance of the flutes to a force applied in perpendicular
when the board is placed flat,

|
Variation in humidity conditions will affect this property. The f
test should be performed with undamaged samples, !
The flat crush value is dependent on the material quality and good
conversion technique «nd process. &Any defect in the corrugstions,
use of low grade materials, improper storage, type of adherive used
and the like can affect the flat crush value often giving a low
value. The process of conversion like die cutting and printing of
board can also damage flutes. The value obtained on g;od specimen
can therefore be used as basis, for interpreting eny damage and

lower values obtazined uiter conversion. No specific correlation
however is made between flat crush and performance of converted boxg,



14. Folding
endurance

15« Grain Direction -
(Machine and cross
Direction)
(M.D. & C.D.)

(xxxxxxxiv)

Folding endurance is a combination of tensile strength stretch and
pliability and is adopted to measure the dursbility of specific

materials like currency paper for wear resistunce over repeeted folding.

This however, is different from bending charecteristic used mo e for
thicker materials, for conversion processes, which may involve
single or dual folds over 1BO degrees.

Folding endurance is related tc burst and tensile in that all these
increase with increased beating, and decreases irregularly with
increased calendering pressure. But increased moisture reduces
burst and tensile whereas the folding property shows an improved
value. This is attributed to the fact that higher moisture results
in higher pliability which im turn positively influences the
folding. However, nn correlation exists between moisture variation
and folding endurance values. Values of folding endurance obtained
in the two directions of pesper would help to assess the squareness
of the paper.

This property is also used as a measure of the stability of paper
against aging and is done by evaluating the values on specimens
exposed to higher temperature conditions and comparing the values.
This would give an idca of degree of deterioration and permanence
of record materials,

Bhe machine direction refers to the direction of paper (substrate)
along the forward mcvement of the machine and the cross direction
13 perpendicular to the above. _he direction of the paper is
important because the properties differ in the two directions,

LOT =




16. Grease
(Proofness)
resistance

{(xxXXXXXXV)
Most of the physical properties show a higher value in the machine

direction.

In the paper making, the fibres generally tend to lie parallel to
the machine direction and this attributes to higher test values
along this direction of some physical properties. The direction
by itself does not represent any physical property but refers <o
the arrangement of fibres and thus the structure. Thus they have
an influence on the physical properties. 1In the cape’ of  paper and-
boarg, >this property.albo -helpse im the proper creasing quality -
being better obtained slong the grain. Due to the curling nature
of paper along the axis of machine direction, this also guides in

80T -

the printing of labels.

This test is done to evaluate the resistance to penetretion of oils.
fats, grease or wax present in the product or products coated with
anti-corrosives of above nature. Thus the test assumes

significance from application point of view, The general method-
followed is to use turpentine as it is found to be rapid and the

test an accelersted onc. This is used as a control method and

for specific accurate method actual produet package study is
recommended under selected conditions. Since this test is not a
precision one, a large number observations are recommended = comprising
atleast of 30 specimens, split equally for both sides.




17 Moisture Content

(xxxxaxxvi)
A1l cellulosics are susceptible to moisture gain and loss

(absorption & desorption) under changing atmospheric relative
humidity conditions and temperature. They tend to equlibrate with

the exposed conditions. Moisture content in peper and board is
normally determined either by oven dry method or toluene distillation
method. For more accurate determination of moisture content drying

at 110 degrees c. in a stream of dried nitrogen or in a vacuum oven
is recommended.

Moisture content could be expressed either on " wet bagisg" or
" dry basis",

Moisture content, probably, is one of the most significant
properties, as varintions in moisture content can grately influence
other charecteristic. .nd conversion processer, Because of this,
the sampling and conditioning (recommended to condition to & lower
dry stage and recondition nt the desired humidity level) should

be done more carefully. Neither high moisture level nor bone dry
condition are desirsble. Strength properties like tensile, burst,
fold, tear etc. either get enhanced or depreciated due to varying
moisture conditions. Likewise higher moisture level affects surface
properties like glass, smoothness thereby affecting the print, and
ink receptivity, resul.ing in poor reproduction. Other properties
like permeability, scuff resistance besides conversion of boards
and paper are also influenced by moisture variation.

-
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18. 0il Penetration /
absorbancy
(Ink receptivity)

19. Opacity

(xxxxxxxXVii)
The test is related to printing. The test helps to determine the

time required for a standard oil to penetrate from one side to the
other of a substrate or time required for a uniform spread of the
0il on the surface. Since the substrates or inks as well as
processes of the printing processes vary over a wide range, this
method could at best can be ohly indicative. Transfer of ink will
depend on the surface, so also the printing process and print run.
selection of ink is governed by these. Drying of ink could be

by absorption, oxidation, evaporation or by combination of
absorption with either of the other two.

0il penetration fipures give the printing euality of the paper/
board. This properiy can essentially be used in the quality control
of the manufacture «f quality printing pspers. To illustrate,

a quick penetration will affect the second side of the sheet. The
reverse action viz. s slow absorbancy rate can result in the 1lift

of print snd adhering to the reverse side of the next layer
affecting the appearance of both.

Opacity often is associated to other terms. While reflectance

and transmittence are related, the use of terms like transparency,
and transluscency does not appear to bear relevance. Opacity
refers to the degree of imperviousness the material could offer to
light. The incident light falling on a body partly gets reflected,
abmorbed and scattered depending on the opacity of the body. This
has a direct significance on end-use application of the material.
Products requiring light protection would select themselves more
opaque mateeials (méasured in terms of transmittance) whereas for
better appearance such as printed materials, posters, and pictures-

011
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Paraffin
(Wax content)

. (xxxxxxxxviii)
a2 higher degree of reflectance would be charecteristic,

Opacity is either expressed in terms of contrast ratio, or
transmittance of light. The opacity of paper is dependent on
degree of bleaching, fillers and coatings used, etc. Opacity
could be an essential manufacturing quality control measure
and for the user for cumparing purposes for a specific end use.

Paraffin as a coating or lamination medium is used in paper and
boards to impart water vapour resistant and water resistent
properties to the substrates. Such materials heve a wide range
of applications in the packaging industry. The wax application
is either cone by dry waxing, wet waxing or for lamination,

Wet waxed substrates are more commonly adopted, the applications
including wrappers for butter, cheese, bread, milk cartons etc.
The blend of wax used for such applications vary in their
formulations and the ingrediants commonly used include paraffin wax,
micro-crystalline wax, polyethylene, whitening agent, and
plasticizers. The quantitative estimation of wax coated is
normally done by soxhlet extraction method, '

The quantitative and qualitstive aspects of wax coating relate to
properties such as waterproofness, water vapour proofness,
heatsealing and lamination properties. Poor quality of wax used

and improper blend or higher coating quantity can lead to problems
of yellowing and crackinge.

—
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21« Puncture

22. Ring Crush

- - - 23. Side

(Wire & felt side)

(xxxxxxxix)
Puncture has veen recognised as a more useful property over burst,
It measures the

since the recent past in some parts of the world.,
resistance to puncfure of paperboard including solid and corrugated,
by piercing heads, box corners and sharp points. This property

is considered more performance oriented and combines in itself a
number of basic properties particularly tear and stiffness. The
puncture value thus gives the resistence to tear and force required
to bend. The same equipment is also used for assessing the stiffness
charecteristics. The puncture value is expressed in terms of energy

absorbed per unit of tear.

The test is carried out on a flat-crush compression tester and P‘
dctermines crush force value giving the edge-wise compression tE
resistance. Thus, it is related to stiffness.

This is more !.,
commonly adopted for liners and corrugating medium. Inaccuracics

in sample cutting and poor alignment of platens will appreciably

affect the test value,
give differing values.
arrived a% bctween these test values and the strength/perfonmence
of the converted system. Therefore, the test could at best be used

for comparavive purposes and evaluating against a standard onc.

Variation in moisture content will also
No specific correlation has yet been

The property by itself does not connote much importance but has

an influence on other properties. The wire side is that side which
is in contact with the wire of the paper making mAchine, and the
other side which is in contact with the smoother felt is the felt
or top side. The smoothness, glass differ in either sides, The
absorptive property of the two sides also will be found different,
the felt side showing & higher rate. The knowledge of the sides

— -




Stiffness
and Rigidity

Surface Bond

(exxxxxx)
is important in respect of single side or double side printing. If only
one side printing is needed, normally the smoother uide is selected.
Ink consumption on the wire side is found to be relatively higher.

Stiffness could be considered more of a manufacturing manupulation.
It is affected by moisture, pulp concentration, sizing, beating and
calendering. The width and thickness of the sample affects stiffness
directly (proportionally) whereas it is inversely affected by the
length of the sznple.

Stiffness is the force required for a specified bending. The opposite
of stiffness is normally referred to as limpness, A higher stiffness r

could relate to a stronger board but this need not be always true as 5’
other parameters do come into play. ' t‘

Rigidity is the resistance to force of bending.

This property is related to printing on paper or other substrates.
Herein properties associated with paper are discussed. The bond
strength is the resistance for any attempt of fibre or coating
separation from the paper surface. The separation of the plies in the
board, however, is to be regarded separately. The fibres coming out
is referred to as picking. The picking need not be due to poor
surface but could also be due to weekness of coating, high tacky ink
used, heavy print impressions etc. The conventional method used to
assess this property is to dotermine the wax pick rumber although
other tests are also added and invogue now.




Tearing Strength

(xxxxaxxxi)
Unlike many physical properties, this property is directly related to

performance and of utility. The test has assumed more significance
with modernisation of printing processes and adoption of multicolour
prints. Picking primarily will result in spot formation, marring
and blurring of prints, picked materials mixing with ink leading to
process problems etce One of the means to overcome the situation is
t0o use a low tack ink.

The tearing strength represents the force required to continue the tear
along the preslit made in a given sample. This is 'nown as the
internal tear. The external tear however, is different and gives the
total force required to commence and continue the tear, )

Tear resistance is influenced by surface moisture film on fibres
that resist peeling of fibres wherein shearing tear is being ‘ L
predominant. Tear resistance decreases irregularly with incressing
calendering pressurc¢. The decrease in tear property appeers more
pronounced in lighter substance papers than in heavier ones. Surface
treatment and moisture content influence tear values, and tearing

strength and inncr paper structure are fairly related. . The longer

the fibre structure and bulkier the paper higher is the tearing

strength,.

This test is a long standing one and is used as a control factor

at the mills. This also has significance at conversion plants like
paper bags, pouches, wraps etc. There are specific end use

applications where relatively low tear resistance materials are required.
(Sugar pouches at break-fast table) and on the other side materials

with high tear resistance.
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Tensile strength

(xxxxxxxxii)
It is the force required to cause failure in a specimen and expressed

in kg. for specified speoimen width and length, the force applied being
parallel to the plane of the specimen. Often alongwith the tensile
force, the stretch of the sample is also measured and if graphically
jllnstrated this would also help to study the tensile energy absorption
pattern.

Pensile strength is one of the fundamentel properties and could be
measured in both the directions of paper, which in turn would help
to identify anyabnormel anamoldes. In mills it is used as a general
control property. The quality of fibre, treatment and formation of
sheet, as well as moisture content influence the tensilec property.
Increased moisture level(relative humidity) tend t» reduce tensile
atrength. Tensile increases with increased loading rate, as well

as increased beatinge.

Both when used in sheet form or web form the tensile property has

an application value. In wrapping and bundling papers it depicts
serviceability and durability and in continuous webdb fecding it gives
resistance to break under tension. ©Some ure applicable'to nther
materials like gum tape, cords, threads, straps etce

.___1 -
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24 CE.GING MACHINERY

GENE:.L CLASSIFICLTION

»ND
CRITZ:I. =..CTOl8




a=MeIN CLaSSIFICATION:

Te

3.

4o
56
6o
Te

8.
9.
10.
1.
12,

13,

14,
15.
16.
17.
18,
19.
20,
21.
22,
23,
24,
25.
26.

27,
28,

Filling machines Liquids
Solids

Semi sclids

Filling and closing machines

Liquids
Solids
Semi solids

Form, fill and sez2l machines

Liquids

Solids

Semi solids
Viscous liquids

Cartoning machines

Shrink packzging mechines
Cling wrepping machines
Over wrapping m2chines Iroduet group
Types of seels
Shell ard +ray packaging mwciines

Vacuum r..ckaging machines

Vacuum packaging end Gas flushing machines
Cleaning{ washing, and drying and rinsing machines

Coding and marking mechines and stencilling and stencil
cutting machines

Labelling machines

Closing mz2chines

Corking and plug(press-in plug) machines/wadding machines
Gluing and pressing machines

Stitching machines =znd stzpling machines
Seeling machines(adhesive 2nd thermal)
Seaming machines

Crating, decrating machines

Baling machines

Strapping machines

falletising and depzllctising machines
Sterilising machines

Typing machines

Testing machines including electronic =nd optical detecting
machines.

Nailing . .chines
Case and Trey Handling mzchines. -
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CRITERL' FOR SUB-C SSIFIC.L.TION

FILLING M.CHINE _

a)

b)

c)

d)

e)

f)

roduct group

Mechanism

Mode

Operation

Speed

Conteiner type

Liquids H

Solids

Semi-solids

Viscous H
products

Gravity
Vacuum
I'ressure,

Milk,gyron,beverages,
beer, soft drinks.
Granules, free flowing

powder, fluffy powders,
tab;ets, cakes.

Jams, jellies, ketchups.

Syrups, honey,
concentrates, oils.

Vacuum &nd pressure

Gzs flushing

Iressure and gravity
Diaphram volumetric.

Velunmctric,
Gravaimetric

Volumetric filling end gravimetric

sutomztic(high
and low speed)

Semi-cutomatic
Betch

Units/time unit

No. of filling

Container size.

Glass

checking.

speed and medium speed
high speed=-400 per min.

=(10=-20 units/min.)
=(upto 120 units/min.)

heeds

Plestics(wide and narrow mouth),

Cartons,

tudbes,

Jouches,

Bogs,

Gussetted bzgs,
Tin plute,
~Jwsinivm cans,




g) Mezsure type

L) Feeder type

i) ..ccessory
attachnents

j) M=aterizl of
construction of
machine ports

-9 -
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Volumetric

Weight

Number

Grzvity
Vibrztory
Belt

Lugur

Vecuun gravity

Cup
Contziner
sugur

Cup and a2ugur
Neg

Gross

Cone znd finger

Check weighing

Stzinless steel

Gl-sz linz
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FOWM, FILL NI SZ.L M.CHINES:

Type : Horizont:zl
Verticzal

rroduct group : Liquids
Sclids

Overlep verticel seal(centrel)
Four side sezl

Seel type

Gusset znd four side seal

Strip with centrzl or fourside seal
Jezl secl

Screw czpper

Tlug plzacing and

Screw czpping.

Peck size
(Volume)

Material

Flexitles(paper, laminztes,plastic
fiims},

Treys,
Cartons,
Botxles
Tubulir,
Flct,
Gusset ted,

Tackag? ug type

Trays,
Tetrcredron,
Bottlies.
+ Criteriz of filling machine on type of filling
' feeder mechanism
speed ctec.
+ Criteria for sezl m2chine.
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CARTONING . .CEINES

Lutonztice

Mode of operztion
Semi-autonctic

Type of lozding ¢ Borizontzl
Verticzl

Type of motion : Continuous
Intermitont

Trck endéd type * reverse tuck
streight tuck

Glue end cartons:Butt flaps
Economy flaps
Full flaps

Tuck end & Glue end

Trays & sleeves

Shzlliow cartons

Type of cartons: Treys
Cartons

Carton type/design

Multipack cartoners

..

Slecves
See thro' pks.
Spew” ¢ an-e 20-30-40 mte.

Lttachments - for Leeflet fecding: Sheet feeding

VWedb feeding
Folding & inserting
coding
Code verifier

Detectorsgskip detectors)
for products)

Detectors(for missing cartons)
Overlozd senser
Carton feed mechonism ¢ Vzcuum feed
Mechanical feed
Loading system
2) Horizontel machine
b) Verticzl mechine
Closing system
a) Horizontal mechinc Mechuniezl tuckers
b) Verticzl mechine +low tuckers

2)1. C-ld glue
z)2. Hot melt glue
¥)1. 5Single gluing

Gluing system

¥)2., Doutle gluing.




SHRINK 2aCRaGINC MaCHINSIY @

Sezl type

Type of overwrap

Speed

Size limit
(ack=ge size or
tunnel size)

Temperztures renge

Type of conveyor

Size of_tunnel

..

Trim sezl

I~sezler(hznd operzted,automatic)
Sezl ber with magnetic clamps
(direct wrep for product/with tray)

Manual : 8-10 min.
S.autometic ¢ 15 min.
Lutonatie ¢ 30 min.
(will vary)

Complete overwrap
Slceve wrap
pks/unit time

Relzted to motericl film

filn gzuge
operztion
product
Belt
Roller

Por smcll pks.
For pzllets.

e e — i



OVER WReDPING MLCEINES:

Yroduct group

Type of wrap

Type of closure

Type of overwrsp matericl

Size
speed
Operzation

[ 1)

..

Dziry products

Condy =nd confectionary

Crzkers and cockies

Tzblets and cekes

Cigarate znd other

Reguler sized carton pks.

Irregulcr products(Bakery products)

Direct wrep

Twist wrep

Die fold wrep

Over wrap ¢ regular shzaped
Irregulzr shaped

Tight wrepring(wet wrapping)

Multiple wraps(for gps)

Sundling

Simple

adhesive

Heat sec=

Cellophane

DPl=astics films

leminctes

peper

Min to meax., range

Min to moX.range

Semi automatic

Manual

Lutomatice




CLOSING hCEINTS
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For screw caps ané Ro PP/PP caps

Container

Mouth size

Chuck size
Chuck pressure

Speed

Operation

wad used for caps

*

Glass bottles )
Plastics bottles)
kluminium bottles)
Jars )

Narrow (mm to mm)
Wide (m2 to mm)

ranges)
ranges)

No. pe. minute

S. Automatic)
Automatic )

Paper
PVC
Cork.

ssovcvey

(1}

Nerrow mouth), Type of

Wide mouth )  threading

Torque
also for 1/2 threading

Manual feeding of
container

automatic feeding of
container, and ceps.

e S——

LDHESIVE SEALING MLCHINE(for closures and diaphrams)

Containers

Types of adhesive

Mode of applica-
tion

Pressure

Speed

Feeding type of
closure/diaphran

*"

L 1] (1]

Glass
Plzstic
Metal

Carton/bags/pouches

Casein
Synthetic
Hot melt
Spot
Complete



BAG STITCHING MACHINE
Type of bag

Type of stitching

Thread material

Type of machine

Type of feeding

Speed

SEALING MACHINE (Thermal)
Type of material

Form of pkg.

Type of seal

Operation

- 125 .
(2ex00000xii)

Jute
Jute laminate

Plastics PE
e

PP

1]

Wwoven plastic
Paper sacks.
Textile
Chain

Direct

Overlap

Textile

Nylion

PE

Jute

Over heed

Hand stitching
Stationery machine
Manual
automatic

No. per ninute.

Plastics
Plastic laminates

Bags,pouches,Gussetted bags,
conteiners, sacks.

Band

Wire

Weld

Bar

Impulse heat seal
Electronic seal

“ode ¢ automatic/SA
in feeding type

Systenm

Hand operated
foot operated
moving band(rotary)

Time(dwell time)
Temperature
pressure

Speed(output)

Control




%

Type of seal

-=. 126 -
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SEAMING MACHINE: /
Type of seam Single seam

Double seam

Can size : diameter(mm)
Chuck size s
Chuck pressure s
Speed : .
Operation t Manual feed
automatic feeding. .

ramarRenE o o 0 0 0 O ——

STRAPPING MACHINES (for shipping containers)

Material t Steel strap
Steel wire
Kl., wire
Plastic strap
nayon strap.

Hode Eend operated

Semi automatic
hAutomatic : Single direction
both direction
Width range ¢ 10mm
(strap) 15mm
20mm and strap gauge -Min.mm
25mm (Thickness) Max .mm

Closed seal
Open seal
Or heat seal for plastic strap

Refers to box Aimensions
(Min. and Max., size)

No. of units/min.

Dimensional limitation

Speed

No. of straps that could be
put simultaneously
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CASE AND ".AY HANDLING MACHINT:
(Case packing mackines).

Type of machine : Horizontal packing =-25-30 cases/mte.
Vertical packing -40 cases/mte.
Continuous motion (for high speed)
100 tray/mte
" 40 cases/mte.
Sequence of operation: Case/Tray erection

(Related to Case/Tray opening
' Semi-sutomatic Packing
or Sealing(flap closing)
automatic) Dispensing.

Type of product to
be handed )
Type of cbntziner Bettles, cartons, tins.
Flow of product/ From In-line
Container Batch feeding
Product/container Shape
nature-for casing weight
Size
Stebility
Sturdiness
Compressibility
Fragility

Production range
& A

Char.ge over needs

Production speed :

(refers to inflow of
containers)

Speed range
4 Size range
Automatic
Semi-automatic <2 (10~12 cases/mte).
Intermediate speed : (715-18 cases/mte).

*

Closure mechanism 3 Glue
Sterling

Ucf vvr,"'t‘

Wrar zrcusiGe

PPaating)
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PACKAGING . .CEINE SUPPLIEL.

LIST OF ADDRESSES

MACEINERY TYPE

1.2)Form,fill & Seal pouch
machines
b)Roto-wrap machine
¢)Strip packing machine

2.2)Vacuum anéd Gas packaging
nachinery

3.,a)Thermoplastics -
Vacuum & Pressure forming
4.,8)Wrapcing and Bundling
Equipnment

5.8)Cartoning Equipment

G;a)Code merking and imprinting

7.2)Pilling Machines -Liguids
and scmi-liguids

8.a)Pouch, Carton and
container filling

9.a)Automatic capping
eguipment

10.a)Decapper/capping Machine

11.2)Bottling line units
b)Dry products filling
machines
12.2)Tablet filling, counting
machine

13.a)Filling machines(for free
flowing, nen-carbonated
liquids, semi-sclids,line
and rotary filling)
b)labelling machines
¢)Filling & lebelling
(eutomatic) machines

LDDRESS OF MACHINE MANUFACTURERS/
SUPPLIERS

Prath menufecturing corporation,
3097, V.Mill Road,
Milwaukeaz, WI 53209.

tandzrd Packaging Corporation,
Clifton, N.J., U.S.A.

b.A.A. Plastic equipment,Inc.,
2617K, Ayers, Fortworth, Texas-=76103
U.S.A.

Scandiz Packaging Machinery Co.,
Clifton’ N.J., U.S.A.

Redington incorporated,
Belwood II, U.S.A.

adeclph Gottscho, Inc.,
Union, N.J., U.S.h.

Horix Manufacturing Co.,
Pittsburgh, I-, U.S.A.

Packs and process Inc.
1400 -~ B Street, Wilmington,
DEL - 19801.

Consolidated packaging Machinery
Co.,Buffalo, N.York, U.S.4.

Product Diversification Inc.,
10832, Chandler Boulevard,
North Hollywood, ChA 91601,

Pnematic scale corporation,
Quincy, Mass, U.S.A.

Feirchilds Inc,
7314, Laurel canyon Blvd,
North Hollywood,Ca 91605.

Biner-Ellison Manufacturing Co.,
1101 N, Main street, Los ingeles,
Calif, 90012,
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14 .2)Flexible pouch packing
machines - powders,
granules & liguids

b)Printers
¢)Photo Eye detectors

15.2)Bot melt hand gun
closures for cartons and
. becxes

16.a)Hot melt case sealer

17.2)Cese & Tray handling
Equipnment

18.a)Case erector/bvottom
Sealer,

b;Case packer

¢)Case segler

d)Unloader

e)Treyformer

(Semi automatic,sutomatic)

19 2)Coding & Llabelling
Machine

20.a)Carton closing

21.agShrink packaging
b)Stretch packaging

22.a)labelling Machines
- (Glue & thermosetting)

23.a)Bagging & Seeling
Machines
(Food, bakery products)

24.2)Form,Fill & Seal liachines

Pack Rrepid Inc.,
16th ave & Colwell Lzne,
Conshohocken, Pa 19428.

Nordson Corporation,
Amherst, Ohio.

Wilkins Engineering Inc.,
912/986 -6491, Box 815,
Gray, Beorgies 31032.

Standard - knepp Div.,
Emhart Corporation,
Portlanéd, Conn.

L.B.C. Packaging Machine
Corporation,

811 Liveoak street,
Tarponsprings, Floridm=-33589.

Marsh Stencil Machine Co.,
Dept.58E, Belliville,
111,62222.

Power line sales Inc.,
10180, Valley Bilvd, E1 Mon te,
Ca 61734.

i)Weldotron Corporation,
Piscataway, No.J.

ii)Doboy packaging Machinery,
Domain Industries Inc.,
New Richmond,
Wisc.54017.

iii)Packart (iv) Perks engineering,
Kondivite Industriel Estate,
Kondivita, Andheri(East),
Bombay, India.

New Jersey Machinery Inc.,
Eoboken, N.J.

Packe.ging Machinery Div.,
Errich Internationzal Corporation,
New York, N.Y.

i)Packzging Machinery Co.,
East Longmeadow, Ma.

ii)Pulsametic, Triangle Machine Co.,
iii)vright machinery Co.




25.2)Thermoforming machines
and packers.

26.2)Stapling machines
b)Stitching machines
c)Nailing machines(Staple)

27.a)Heat Sealing Machines

28.2)Vacuum Packaging
mzchines

29.2)Strapping Mechines/
devices - metal wire,
strep, plastic strap &
plastic :.s®rap heat seal

- 1% -

i)
ii)
iiig

1iv

v)

i)

ii)

iii)

(xx30orxxxxvii)

smerican Packaging Corporation
U.S.Packaging Corporation.
Lakso Coe

Zed Industries.

The Port land Co.

Contziner Stapling Corporation,
27th street & I1.C.C.R.Berrin,
Illinois =62948.

Midstates steel & Wire packaging

systems
310, S.0ak st., Crawfordville,
Ind. 47933.

Padlock Machinery Div.,
Loveshaw corporation,

61~E, Industry ct.Deer park,
N.Y.1172S.

iv)Spot nzils Inc.,

1100 Hicks Rd.,
holling Meadows,
Illinois 60008.

v)V & D hssociates,

i)

ii)

i)

ii)

i)

ii)

iii)

iv)

v)

£=15, West End Colony,
New Delhi -21, India.

Tager wilen,Oberdorfstr-i15,
Switzerland.

Doboy Packaging Machinery,
Domzin Industries Inc.,
Mew Richmond, WISC 54017,

Multivac Export A.G..
Bazresstresse 112,

CH 6300 Zug,
Switzerland.

Komet Maschinen Pebrik,
Ernst Diemold,7000 3tuttgart,
Kornbergstr 27-29, F.R.G.

Showa Bolki Co. Ltd., No.46,
2=Chome, Edobori kamidori,
Nishi-ku, Osaka, Japan.

Gerrard Industries Ltd.,
96~104, Birmgh<high Street,
London, SE-1, UIK.

Brained Strapping Div.,
Sharon Steel Corporetion,
P.C.Box 591,Varren, Ohio 44482,

Uelaire

Signocde Corporation Deptt.,
446, PC,2600N, Western Ave,
Crhicago, Illinois,60647.

Stanley Strzapping Systems,
Div. of Standley Vorks,
1300,Cortin ave,

New Britain,CONIi,06050.
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ANNEXURE-XII

TURK  STaNDilDLanl ENSTITUSU
INSTITUT TURC DE NORMALISATION(TSE) TURXKISE STaNDRDS INSTITUTION

PACKAGING LABORATORY

TEST REPORT
1« NAME & ADDRESS OF COMPANY
2. LETTER REFERENCE
3. SaMPLE DETAILS
4, TESTS REQUIRED
5 STANDLRD REFERENCE

6. TEST CONDITIONS

SL.NO. SaMFPLE TE3STS STD V.LUES IEST VALUES REMALRKS
TESTED BY ) CHECKED BY DIRECTOR SECRETARY

PLACKAGING 1..BOR:TORY GENERAL,TSE

P.S. This is only 2 technical report a2nd should not be used for
commercial or litigetion purpose.

NOTE.

Telgraf edresiSTaNDARD-ITHLRL ;Poste 2dresi sNECLTIBEY CADDLSI,112,
B.KLNLIKL.LR
TEL: 187240(10HAT)
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ANNEXURE ~ XII1

PIME-COST SHEET FOR ESTIMATION
OF TEST CHARGES

Factors involved t A, Personnel t Directorate
time Director
Head of deptt.
- Mechanic
Support staff.
B. Equipment t Type of equipment - Manual, electrical, pneumatic or
hydraulicf }‘
Cost of equipment ’5
Utility ratio
Time factor per test !'
Use of chemicals, gadgets,ancillaries et€., & their cost.
C., Others ¢+ Stationery
Postage
D. Overheads :
Personal Equipment Others Overheads Mark-up Total
Status Time Rate Fee TL. Time-cost Rate Fee TL. % TL. % of a+b+c TL. % TL. (a+b+c+d+e)TL.
. be Ce d. e fe
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