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A.

I. ABSTRACT

Title and number of the Project:

The title of the project-Assistance to Packaging Centre
DP/TUR/81/013. It has been commenced in 1983.

Objective and duration of the activity:

The expert entered the field on 17-th September after
being briefed by Mr J.Belo at UNIDO in Vienna on 15-th
and 16-th of September 1986.

The objective of the activity was the evaluation, testing

and development of transport package.

The work plan was discussed with the Project Coordinator
Mrs GUlden TARHAN in view of adaptation of job description
to the actual possibility of its realisation ~ see

Annexes 4 and 5.

The chief of the counterpart staff has been Mrs Gllden
TARHAN, Director of the Packaging Research, Development
and Testing Centre.

Details of the counterparts are given in Annex 3.

The activity commenced of the field on the 17-th
of September 1986 and concluded on the 28-th of November 1986.

. Main conclusions and recommendations

Turkey, adequate to it s territory, population and industrial
strength needs proper Packaging Centre as other developed
countries.

In order to fulfill these requirements the Packaging Research
Development and Testing Centre should be an autonomcus body
within che Turkish Standards Institution.




. INTRODUCTION

1.

A. Background

The Packaging Research Development and Testing Centre

The Packaging Research Development and Testing Centre was
established in 1986, acting in the frame of the Turkish

Standards Institution - TSE - see Annex 1.

The TSE was set up in 1954 within the body of Union

of Chamber of Commerce, Chambers of Industry and Commodity
Exchanges. The TSE became a Statutory Body on the 18-th
of November 1960 by statute no. 132 passed by the Grand
National Assembly.

According to the Statute the TSE is an autonomous public
institution subjected to private law.

The headquarters and laboratories of the TSE are located
in Ankara.

The TSE has two regional offices in Istambul and lzmir

and eighteen other smaller representative offices spread
over the country.

The Secretary General appointed by the Board of Directors
administers the services of the Turkish Standards
Institutions - TSE.

Eleven departments work under the secretary general,

one of which is the Department of Laboratories and Quality
Control. So far the Packaging Research Development and Testing
Centre is situated from administrative point of view on

a level of other laboratories under this Department -

see Annex 2.

The First stage of UNDP/UNIDO aided Project to set up
the Packaging Laboratory commenced in 1977 and concluded
in 1982. The second stage of the project - current one,
commenced in 1983 is in the process of implementation

up to the end of 1986.




2. The Project Acitivity

The general activity of the Project Ref. No.DP/TUR/81/013
is to further equip the testing laboratories in order to
develop packaging knowledge and application of packaging
technology to the Turkish Industry.

The particular activities of the ongoing project have been
just elaborated by the National Project Coordinator -

Mrs GUlden TARHAN in the Teiminal Report as well as by

Mr Suresh R.Bharucha /UNDP-New York/ and Mr Luis F.G.Madi
/CETEA-Campinas, Brazil/ in the report Deep Evaluation
conducted on October 1986 /therefore Expert does not

find justification to repeat it s again/.

The current project commenced in 1983 will be implemented
after one month only in the end of December 1986.

The sub-activity involves the examination of the test
methods in use and advise on development of transit
packages according to the Job Description - see Annex 4,
and work plan of the Expert prepared by the National
Project Coordinator - see Annex 5.

The sub-activity on transit package, testing and development
commenced on the 17-th of September 1936 and concluded

on the 28-th of Ncvember 1986.

Fulfiliment of the objectives

“he general objectives of the project were fulfilled
in substance.

The same intermediate objectives are still under
development but it should be noted with satisfaction
the acceleration of implementation, in particular in
the last months.




As for example, increase of substantial staff - about 30 %,

development of training, speed up adaptation of testing

equipment, creation of awareness of the Packaging Centre

activities by immediate and frequent contacts with industry.

Development cooperation in packaging field at international

level - the Secretary General of TSE has been elected Vice

President of the World Packaging Organization in October
1986 in Tokyo.

RECOMMENDAT | ONS

A.General

1.

2.

Director of the Packaging, Research, Development

and Testing Centre should be situated at a level with more autonomy within the

TSE hierarchy /at present level sixth - see Annex 2/.

As soon as possible to employ additional professional staff,
minimum double to compare with present quantity /at present

about 10 testing apparatus is fit for cne person/.

To establish strongeconomy section in order to commence
research in marketing and prepare prognosis of packay’ng

development in Turkey.

Start to work on a basis of hours working schedule.

To organize ''Working Group Committee' consisting of
people from foreign and domestic trades, communication,
road, railway, air and industry in order to elaborate
""guidelines' for performance of transport packages

as a preparatory work to elaborate the National
Standards in the future.




To elaborate propositions for the Government on the

matter of issuing regulations about 'Quality Certification"

of packages manufactured by the Turkish industry.

To elaborate a programme of coordination system in

the packaging field on a country level.

To organize "restricted" exhibition with examples
of wrong performance of packages for selected
representative people from government and industry
by explaining real losses for the national economy

or their effects to human health.

To prepare an application document to the International
Trade Center /ITC/ - UNCTAD/6 AD :n Geneve in order

to involve the Packaging Centre to the needs of Inter-
national Computer Information System in Packaging Field

on a basis of small scale Project.

10.To join IAPRI - the International Association of Packaging

11.

Research Institutes. It enables to access to some research
papers and technical specifications which were done by

other more developed packaging institutes.

It is suggested that after about one year, it means
in the half of 1988 in practice, UNIDO should arrange
the mission to the Centre in order to evaluate the
progress in the development of the overall activity
and to make decision about the third stage of the
project - Extension of the PRD and TC.




B. Particular

1.

implement as soon as possible all the remaining tasks
concerned with adaptation and proper utilization of
all the equipment in transport package testing
laboratory.

Commence research works in the field of mechanical
and climatic hazards occuring in transportation

and storage in the country.

In order to render the possikility of carrying out
of above mentioned research /p.2/ it is needed to
purchase urgently indispensable apparatus

and accessories - see Annex 13.

To speed up the repairing of the compression tester

or to purchase the new one.

The transport package testing laboratory must be
urgently equipped with thermohygrograph or other
instruments measuring temperature and relative
humidity as well as with auxiliary facilities

as: fork lift truck, one-man push-cart, water tank
for checking leakage of testing plastics boftles
or drums, release device for testing heavy packages

on the drop tester.

. To bring about finishing foundation constructions

to enlarge foundation plate under vibration tester

and fulfill the gaps /up to about 150 mm width/ between
the foundation of the floor and the particular plates
of the foundations under each of the transport testing
equipment.




. REPORT ON THE MISSION ACTIVITIES AND OUTPUTS

A. Nain duties and objectives of the Job Description - see Annex 4.

and Work Plan - see Annex 5.

The main duties covered by the mission werc:

General: Evaluation and development of transit package
for specific products, to enable thz counter-

part staff to continue the work in the future.

Sggcific:

1. Assisting the Counterpart staff in adaptation and

improvement of existing transpert package testing

equipment.

2. Elaboration of stacking test and compression test
as well as evaluation of the test results.

3. Preparation uf the technical document about:
-~ General transport package test

-~ Wood and wooden packages performance

L. Improvement and cost reduction work on the package
of some industricl products.

5. Conducting technical discussions on transport

methods, transit packages in the common use.

6. Preparing the seminar for other laboratory staff
and technical personel from the Turkish industry
on the subject: ''Design, performance and testing
of wooden cases."




B.Substance of the activity

The substance of activity was based on the transmission
of the knowledge aimed at the proper performance of
transport packages in order to assure their resistance

to the hazards occuring during transport and storage.

It was implemented by delivering practical method of

designing, performance and testing of transport packages.

Results of the activities

In all the above mentioned activities some of the
counterpart staff were involved. The implementation
and results of the activities are summrized in the following

points.

1. Testing equipment

After examining existing equipment in the transport

testing laboratory as:

- inclined plane impact tester

- compression tester

- vibration table

- drop tester /release trap platform tester/
small one up to 2 m

- drop tester /release trap platform tester/,
big one up to 4,5 m

It was stated that most of them require adaptation,
adjustment as well as calibration in order to bring

them to full working capacity and enable that tests results
will be in comparison with other packaging laboratories

in the world.




a. Inclined plane impact tester, required:

- the bumper wall should be covered from front side by
hardboard, plywood or some similar sheet of material,

- the buffers of the bumper wall as well as of the dolly

should be exchanged on some more elastic material,

- the upper plate of the dolly ought to be covered by
hardboard or plywood sheet to be equal and smooth,
the steel buffers should be changed with some more
elastic material. It was suggested to change the
sliding bearings of the doily with the ball or

roller bearings.

b. Compression tester, required:

- tO speed up the repair of the test recorder /about one

year delay in repair by some indigenous firm/,

- to make auxiliary facilities in order to enable
performance tests with packages of dimensions

smaller than 500 mm.

c. Vibration table, required:

- to enlarge foundation plate from engine side in order
to ascertain proper fixation of the vibration table

botton frame to the foundation plate,

- after proper fixation of the vibration table,
it should be conducted particular calibration by
accelerometers and auxiliary facilities ~

see Annex 13.




d.

Drop Tester /small/

The equipment has been ready to test. It was suggested
only to make some specific protection of meta! sheets on
the bottms against broken glass and liquid which could
occur during testing some kind of packages with real

products as bottle or similar.

Drop Tester /big/

In principle the equipment has been ready to test.

But in order to enable to carry out tests on heavy
packages at different positions of the drop on corner
edge or other precisley predetermined places of samples
/according to the testing method/ it should be provided
a release device /ASTM-D 997-80/ special predestined for
this purpose.

A lot of above mentioned tasks have been implemented

already,as for example:

- the bumper wall was covered with a kind of hardboard

saeet,

- the buffers of bumper as well as of the dolly were

exchanged with rubber ones,

- the upper plate at the dolly was covered by
hardboard sheet,

- the auxiliary facilities for compression tester

were performed - see Annex 12 ,

- the purchase negotiations with supplying firms
in order to buy accelerometers and auxiliary

facilities have been started.




The guidelines for stacking test and compression test

have been elaborated - see Anexes 8 and 9.

The specific technical elaboration on the subject of
general tranport package testing methods on a basis
of the actual Polish standard was implemented - see Annex 11.

The technical guidelines on wood and wooden packages

performance were elaborated - see Annex 10.

The tasks concerning the cost reduction work on the
packages of some of the industrial products were
implemented partially due to the lack of time.

The problem was broadly discussed during the industry
visits - see Annex 15 as well as with the counterpart
staff.

Some particular ''technical guideline” were done on

the concrete sample of packaging of electrical equipment
in wooden crates for the needs of AEG factory which
should be the basic information for the counterpart
staff, enabling them to design properly the wooden
transport packages for industrial products.

- Technical discussion on transport packages and other

essential packaging problems were implemented on
special sessions - see Annexes 6 and 17 as well as

during industrial discussions with the counterpart
staff.

- The seminar on the subject ''Desing, performance

and testing of wooden packages'' was implemented

on the 20-th of November with the presence of about
50 participants from industry, science and commerce
- see Annex 10 .




8. The factory visits at Ankara Esenboga, Bolu, Hendek,

Gebze, Istanbul and Antalya were implemented - see

Annex 15.

During these visits an attempt was made to do fast
assessment and after then to suggest to help them
in performance and designing of proper transport
packages for industrial products. Many interesting
discussions with representatives of the industry

led to some essential remakrs:

a. there is a lack of national standards or other
technical specifications for variety of packaging

materials.

b. the most of manufacturers are not convinced of
the importance of quality needed for their

packages, because the users do not demand it.

c. some of the packages for industrial products
are manufactured by subsuppliers with very low

technical knowledge.




V . CONCLUSIONS

1. The Turkish Standards Institution undertook recently
essential steps in order to speed up the development
of the Packaging Centre by:

- increasing substantial staff /about 30 %/

- accelerating provision with auxiliary means

- undertaking renovation of premises

- giving priority in performance by administration
and workshops

- allocating additional funds for purchase of
indispensabte equipment and accessories /fork
lift, accelerometers/

- devoting special attention to the every day works

of the Packaging Centre

2. The quantity of the staff in comparison with tasks
and installed equipment of the Centre is still not
adequate. It should be minimum doubled.

3. The weight of the Packaging Centre work has been
concentrated up to now rather on retail packages
and packaging materials testing rather than on the
transit packages. Although it should be rather
reverse, because with retail package and material
testings any other branch institutes could be
involved while equipment for transport package
testing exists only at the Packaging Centre.

k. There is a lack of basic data on the subject of
development in particular branches of the packaging
industry. The data should be gathered by the
Statistic Centre and transmitted to the Packaging
Centre. It enables proper programming of long term
research works and concentration on tasks requiring
urgent improvements, for example - method of recycling
of waste plastic packaging materials etc.




5.

There is a lack of their own standardised methods

for packaging testing that are specially important
for conducting tests on transport packages.

It should accelerate elaboration of standards
concerning testing methods as well as quality of
package and packaging materials /some basic documents

on this subject were handed over to the counterparts/.

There is a lack of any data or even information on the
subject of mechanical and climatic hazards typical

for the country conditions.

in the last period of time the Packaging Centre has
conducted hard works in training for industry

and in spite of the shortage of the staff the Centre
made intense contacts with the packaging users

and manufacturers.

The Packaging Centre must speed up the works concerning
transport packaging testing laboratory in connection with

the provision of indispensable auxiliary facilities

as well as the provision of the existing testing equipment

in order to carry out tests in accordance with the conditions

existing in other packaging testing centres in the world.
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Annex 4
UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
UNIDO 7 January 1986
PROJECT IN THE REPUBLIC OF TURKEY
JOB8 DESCRIPTION
DP/TUR/81/013/11-03/31.7.E
Post tide Expert in Transit Package Testing and Development
Duration 2.5 months
Duty station Ankara, Turkey. Wicth travel wicthin the country.
Purposs of project The Government has set up a Packaging Laboratory with a

view to assist the industry to improve the standard of
packaging and develop a quality assurance programme.
The project is concerned with the further equipping of
this laboratory and training laboratory and induscrial
personnel in the application of packaging technology.

Ducies The expert vill work with a team of counterpart personnel
on the evaluacion of transit packages and the development
of transit packages for specific products. More specific-
ally the expert will be expected to: .

1. Examine the test methods already in use in the labora-
tory for simulated travel tests, the techniques used
for evaluating test results and their applicacions to
actual performance predictions, elaborating and in-
creasing as necessary.

2. Advise on the development of specifications and stand-
ards for cransit packs for selected products, with
special emphasis on cost reduction techniques.

3. Purther devalop the survey of transport packaging
systems presently being used in Turkey for specific
products, analyse their cost effectiveness and suggest
modificacions and s work programme designed to bring
about improvesents. R

Applications snd communications regarding this Job Description should bs st to:
Project Personnel Recruitment Section, industrisl Operations Olvision
UNIDO, VIENNA INTERNATIONAL CENTRE, P.O. Box 300, Vienns, Austrie

v.81-33106




Conduct technical discussion sessions on transport methods,
transit package performance evaluation, materials and transit
packages in comson use.

Co—operate vith the training expert in preparing visually
aided courses in transit packaging for use in training
other laboratory staff and technical personnel from Turkish
industry. These courses will cover the principles, methods
of use and applications for the principle pieces of cramsic
test equipment in the Imstitute.

The expert will be expected to prepare a final report setting
out the findings of the mission and making recommendations to
the Government on further actions that might be taken.

Quaslifications

University degree in science or engineering with a good
knowledge of transport packaging materials and systems;
extensive experience in the field of testing, performance
evaluation, standardisation and development of transport
packaging systems.

English

The Packaging Laboratery has been operating since the
beginning of 1982 and the usual transit test equipwment
for vibration, impact, drop and compression simulation
has alresiy Yeen installed. A transit packaging
expert worked with the laboratory for 2 months in 1982
focusing on inclined plane impact, drop and long term
compression tescing in particular and transit package
design and testing in general. The equipment for short
term compression and vibration testing were not available
at chat time and therefore will be the special subjects
for cthis next consultancy visic.
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WORK PLAN DURING THE M N

TRANSPCRT PACKAGING EXPERT

The improvements and adaptation of
-~ Inclined impact test system
- Compression tester :
-.Vibration tester
- Drop testers
- Stacking test system

Elaboration of stacking test 2nd compression test then
evaluation of the test results.

Preparation of the tecknical documents atout
- General transport packages tests
- Wood and wocden packages

Irprovements and cest reduction work on the package of some
industrial products /pumps,electrical motor, etc./

Conduct tecknical discussion sessions on transport methods,
transit package performance evaluaticn, materials and transit
packages in common use.

Preparing the seminar for other laboratorv staff and technical
verscrnel from Turkisk industry
- Subiect of the seminrar : Desigr,perfcrmance and testing of
wecden cases,

- Date cf the seminar : 2n.11,1083

Factery Visits
-3clu,Hendek,etze, Istartl 12 - 17/1n/109k
- Antalya 20 - /%0 /%085,




Segsion 1

Subject : Transit Packages - The Puracse and Conditions sf

Perforrmance

Tefinitions of vackaging

There are many vackaging definitions,out one tolds that
packaging may be defined as a means c¢f ensuring the safe
delivery of a product to the ultimate consurer in good
conditions at a minimum cost.

This definition will be particular suit for us during
discusing on transit vackage problems -but- newertheless

if it is retail or transit vackage we always should treated
its as a integrai vart of a nroduct.

Than in order t5 vroverly designing any new vackage we should
be acquainted with sam facts ccnverming to the problem namely.
- facts about the vroduct

- facts about the method of distribution

- Tacts about package economy and marketing

3riefly it is reczssary to know many particular information
concerning with the product as; kind, quantity and quality,
sensativity, shapes, shelf life, cost and many others.

It is important to consider the ways in which the product

can be damaged mechanically and climatically; ané to consider
these in relation to the hazards which the vackage will meet
during transport storage and distribution.

Eaving also under consideration the marketing question as
sales appel, disvlay aspect, satisfactory; of utilizer as

wrell as economical said of the problem it is mean cost of

sroduction, cost o shivment, after use of container as well




as possibility of reveatedly use, recicling and the like.

Let's consider soxe of the facts sevarately-

Ffacts about the »roducts

Generally; the physical proverties of the product requiring
concideration will be; fragility, rigidity, surface finishing
weight, size, unit quantity to be package, as well as
suscedtibilitly to water, water vapour, oxygen, odours, heat
ané could and the ability of the product to deteriorate, by
virtue sf its cwm nature, will alss require concideration.
This provide tc the details vhich makes the answers to the
‘fallowing three sets of questions:

Eow can a prcéuct be damaged mechanically

How can it be damaged climatically

Are there any compatibility questions which rust be concidered
when the product is in contact or in close proximity to a
svecific packaging medium.

Let's consider hriefly sam vroduct for example an apple.
How can apple be damaged mechanically? This is our first
ccncideration.

It is obvious *hat an apple can be considerably damaged
mechanically and that the bruises so produced are like by
to make it deteriorate rapidly.

It is also well know that apples and similar »roducts are
living material and there-fore require to breathe.

Truits in general absorb oxygen and exvire carbon dioxide,
ané if they are éhut in ecloused containers, then they are
liable t5 "suffocate"”; consgquently will have the problem of

celivery for this in the nackaging.




further consideration will lead us to enauire in to dossible
contamination Jf the apple by vackagzing materials, not c<nly
beczuse that toxic products nmizght be eaven,out 2lsc vecause
sore tize harmless materials may affect the flavor >f the

praducts (fruits’.

Facts about the method of distributicn

It will be convenient to divide the hazards of any jourmey

into four main grcuvs:

1. The hazards of lcading andé unloading

2. The hazards of movement (while a package is left in vehicles)
3. The hazards of warehousing

4. The climatic hazarcs

l. The haca cf loadinz and unloading

%o rein hazards occur in such overations:

- drovs and .

~ impact of one vackage asainst another
Zor this reascn a orefered range of vreight should be of between
about 15 andi 30 kg.

Some average drap height is illustrate vpelcw:

reight Nature of handling Trop height
kg ul
+ 10 man throwving 1,00
=20 1 zan carring 0,80
<150 2 man carring 0,50
=500 lizht ecuipment hancling 0,40
above 500 heavy equinsment handling 0,30




Practically havier packages of 100 kg weight and above will
generally require mechanical eguipment Ior their movement and
drop hazards s7ill be considerable reduced.

Export hasards of loading and unloading are normally much

- greater, but cevends of a country of éestination.

2. Hazard of movement in vehicles

There are three cain hazards to be considered:

- shunting shocks when trains are assembled in sidings and
marshaling jards

- snatching which occurs when starting and stopping loosely
coupled wagons

- vibrations undier stacking loads (limited by the height of
the wagons)

The principle hazards during morement in road transport
vehicles are:
- vibrations and

- bouncing of the load

> e et wp G ED emy o=t =y e v o

}Main hazards are:

- compresion stress and

- vibration

These devend zainly on the method of storage and stacking
height of carzo may be 5 + 10 m height and subjected at

the seme time low frequency vibration from engines and

propellers.




Pitching and rolling of the vessel can result stresses in

the lower levels of carsgs.

2.4 Air transvort

>ain hazaxdé are:

- low temderature and pressure

- high freguency vibravions

Generally handling is zosd, becuse aircraft usually carry
loaés on pallets, but the usually hazards occur on the
Jjourneys to and from the airport, varticularly at same
overseas destinations in the tropic countries.

The vibration hazard is common to 211 forms of movement and
can cause:

- loosening of fastenings and components of items

- abrasion of surfaces o2f items or vrimt on packages

- fatique of cushoning materials

3. Eazard of varehousing

iorzally act provice any seriocus camage in the country wvhere
facilities are available and stacking is limited To a szafe
height.

"he stacking hazard are for more significant on vackage made
of vaperboard materials ané socme time plastics package
~"creep”.

The compresive loaé on the bsttorm package in s*ack will be

w (E - h) 7 weight of one vackage,quantity
$h of all package in stock
h one »ackage




4., Climatic hazards
Climatic hazards will be related +o the rcuie and the

country of destination of goods.
Climatic hazards can be consider under three headings:

1. Zxposure to liquid water(rain, sea spray, condemation)

2. Zxposure to high and low hnidity

3. Exposure to high and low temperature and suddenly
temperature changes.

The rapid drop in temperature may affect on ccndensation

inside the package and accelerate corrosion and mould growth.

5. Cther hazards
It my also be necessary * -~ consider two hazards which are

indirectly related to itransport: |
~ pilferage and

- attack by insects and rodents

3otk these occur malnl,, cduring storage of cargo in ports or
warehousing in tropical countries.

3rief assessement of journey hazards
The hazards of any specific journey ray be assessed in broad

outline by observation and deduction, and in detail by the

use of specific instruments.

It mst be remembered that the size, shape and weight of the
container can have a congiderable effect osn hazard during a
Journey as well as the different method of transport
accentuate particular hazards and give different levels of
each of them. Protection against the very rare drcd from

great height does not usually justify the increased cost of




the package, 2 small percentage of damace my b= roust dreferzble
than to increase the cost of . package.
Some time the absence of damagze {0 any comsigament = be

indicative of overpacking.

Protection is require conly against the normal hazaris.

The session an the transit packages but particularlly
discussion on journey hazards was supdoried by the demonst—
ration of 32 slides of the Polish Packaging Research and
Levelopment Centre in Tarsaw.

The slids were concerned with the mechanical and climatical
" hazards which occured during the testing journey in the
vessel on the route from Gdansk to Calcutta and Storage in

India.




Session 2

Subject : 1 _The purpose of testing

In order to obtain the best result and make the best
use of packages it is essential to understand the
purpose for which they may be employed.

It must always be remembered that the proof of any
package lies in it's performance, in the field for
which it was designed, over a relatively long period

of time.

Therefore two essential question must must be consider
the purpose of package and packaging test - and of
course how these tests can be made?

2 th_Test ?

There are three major reason for making tests :

1. To prediét performance in practive

2. To control Quality

3. To obtain information to modify and improve design

or reduce the cost of ‘thepackage

3 How to predict performance ?

In order to predict performance a measure of correlation

is needed between the tests carried out in the laboratory

and the behaviour of the package or material in practice.




4 Three main correlation are reaguired

- between the field performance of the package.and laboratory
transport test. (e.g. - test journey)

- between the laboratory transport test on the filed package
and test on the empty container.

- between the strenght and other properties of the various
materials used in making the container and the tests on the
empty container (e.g. mullen test for corrugated fibre-board
box)

Lets consider the first correlation on a basic of same samples
from practice for example two test journey conducted by Polish
Packaging Research and Development Centre to Japan and South
America (Brazil, Argentina)

As we kmow a cargo during storage,transport and reloading are
effected by a complex of physical factors known as mechanical
hazards and expressed by means of so called overload factor G.

The overload factor G is expressed by the ratio of the value
of acceleration given to the mass of the cargo to the value of
gravity acceleration.

What it can express in formula:

a
G = F: moa

g, 81 ) P ,

The G factor i3 also 8 T m/sek

called the impact load factor m- mass
a- acceleration

9.81 - gravity accelevation
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Looking at the problem in another way wWe realize that since
the weight of any articel is simply due to the pull of gravity
than if it has G times pull of gravity acting on it, it's
weight will appear to be G times as great as normal.

In each of the considered kinds of transport overload factor
of different value are appering.

This is caused by diametrically different conditions appearing
in particular kind of means of transport used for shipment of

cargoes.

As it has been mentioned before in order to define the size of
mechanical hazards affecting the cargoes forewarded by ses,
measurments have been carried out during two scientific - testing

voyages.

Within the period from the 2nd December 1975 to the 15th March
1976 on the route Gdynia - Japan -Gdynia on the vessel of the
tonnage 10.930 BRT-(1 BRT = 100 cub.feet)

The total distance of the route amountet to 50.500 km.

The second voyage was undertaken within the period from the
6th Pebruary to the 15 th April 1978 an the route Gdynia- South
America - G2ynia on the vessel of the tonnage 8.680 BRT

The total lenght of the route amvunted to 26.000 km.

During the a forementioned voyages besi_des the fundamental tests,
observations in the range of methods of reload handling used

in particular ports were also carried out, and one has got
acquainted with equipment of these ports with reloading and
handling devices.




Heasurments of mechanical hazards which were carried out during

these both voyages consisted of :

a) measurement and registration of values of accelerations
caused by the longitudinal and transversal sway of vessels.

b) measurement of level of vibrations of vessel's construction.

c) measurement of angles of longitudinal and transversal tilts
of the vessels.

More over, collection of additional data having essential
influence on the size of measured accelerations was made.An-every
day the following data were registered :

- the real rout of the vessel.

speed of the vessel.

- direction and wind power
state of the sea

mass of the transported cargoes on particular sections of

the voyage routes.

5 NMeasuring apparatus

Por the measurment of the values of acceleratious caused by the
longitudinal and transversal sway of the vessel the electronic

measuring set of the firm Brilel-Kjaer was used, which consisted
of:

a) piezoelectric‘accelerometers transforming accelerations into
electric impulses proportionally to their values

o) charge amplifiers enabling the measurement under application
of cards of suitable length linking the measuring points with
the central registration stand.




c)

d)

£)
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electronic voltometers and frejuency analysers, serving
for the control of the reqularity of function df measuring
path and for carring out of direct read - out of values of
accelerations appearing in particular measuring points.

Tape recorder serving for magnetic tape record of the course
of changes of sizes of accelerations and vibrations in the
time function.

portable vibration meter serving for measurment of vibration
of vessel's contruction.

special constructed devices and chnograph for measurement
of longitudinal and transversal angles of tilts of the

vessels as well as periods of oscillation.




6. Performance of measurements

Keasurement of accelerations caused by the longitudinal and
transversal svay of the vessel.

In both voyages the same method of measurements was used.

The value of acceleratious caused by the longitudinal and
transversal sway of the vessel wWere measured by heads (sersors)

having pizoelectric accelerometers.

The measuring heads Were situated at places Where the maximal
values of acceleratiors are appearing.

In Pig-l-Appendix 1 the scheme of distribution of measuring
heads and stands for measurment speeds of vibration of vessel's
construction has been illustrated.

The scheme of the path of simultaneous measurement of acceleration
companents caused by the longitudinal or transversal sway of

the vessel is illustzacted in Fig-2-App.2

The measurment of the angle of transversal () tilts as well

as of the longitudinal QB) of tha vessels were carried out as

illustrated in Fig 3-App.3

7 _Analysis of test results of mechanical hazards

The results of tests of acceleration values éeriving from
transversal and longitudinal sway of vessel Were set together in
the tables which 2llowed marshaling receiving data.
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Value of the camponent in g

Vessel |Component [=~5-5=T10.001 2 0,1]0,1 20,3 [a 0,3 Eaximal
Frequency of appearance in % ‘alue
1l 2 3 4 5 6 7
Transversal
g a8, 47,3 36,1 8,3 8,3 0,630
oy Vertical
» a 51,5 37,5 &3 2,7 0,300
3 Transversall
'g az 32,5 35,0 27,5 5,0 0’525
]
5 Vertical
'g ay 37,5 30,0 22,5 10,0 0,415
o
m

Zram the above table results that during the sea transport
by the vessels acceleratinns deriving from transversal sway
of the lower value than 0,3 g represented about 98 % of
the total number of tha registered vertical accelerations

and about 92 % of the total number of transversal acceleratim:
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In Table-2 was illustrated the relative frequency of
appearance of acceleratims of campments/a; and ay/- in
particular ranges of their values-deriving from the
longitudinal sway.

TABLE- 2
) Value of the campment in g
Vessel| Companent a 0,01 0,01 20,1]0,180,3a0,3[, ..
Frequency of appearance in % Value
1 2 3 4 5 6 (4
Longitudinal .
5 ax 51'5 30'5 16'6 1,4 0,400
=
3 | Versical
8 57,0 30,5 11,1 1,4 0,300
,,:, Longitudinal
B a 48,2 31,6 14,4 5,8 0,425
-g Vertical
§ ay 54,3 29,5 12,8 3,4 0,345




From the table .?... results, that the acceleration of the

lower value than G,3 g deriving froa the longitudinzal swey
registered on the vessel 0. voyage to Japan represented about

99 # of the total number of &ccelerations both measureaend

of the parallel directions to the longitudinal axis of the
vessel and of the vertical direction. But on the otner hand
during the voyage by the vessel on the route to the Soutn
America accelerations of the lower value than 0,3 g redresented
about 97 7 of the total number of the registred vertical

accelerations and zbout 94 % of the totzl nuzber of loxnziitudinal

accelerations.

Prom *his analysis results that in both vuyases the registered
values of accelerations are similar,

Bui the accelerationz of higher wvalue were appearing a little
mor e often during the voyage to the Soutnr America.

Trom tha above resuli{s that under nearly similar weataer

conditions the dimensions of the vessel nave essential influence

on the size of accelerations and the frecuency.

3. Conclusion “rom tests carried out éuring both voyar~es

a) The greatest mechanical hazards arisinzg on account of
transversal tilts affect the product and packages being at
the vessel side, but the greatest hazards caused by the
longitudinal tilts affect the loads placced in bow or stern

parts of the vessel.




The values of mechanical hazards caused by tae tilis o~ thze

vessel increase prconortionally to distance froz axis of tae

ships.

The absolute values of the measured accelerations in bot: -
voyages did not exceed 0,7 g. The tests have indicated zlso

that without regard to the type of the vessel and the rout of

the voyage the greatest number of accelerations - more tzan

90 ¢ did accur of ithe value within the ra.ze from 0,71 - G, 3 g
Accelerations haviﬁg the value of nmore then £,3 gz céid apjeer

rather sporadic from 175 - 103 of the totzl number ol the

neasured accelerations.

b) ‘echanical hazards caused by dynanic loads, arising as

result of vessel's swWay ané function of cériving system Zenenz
also on many variable factors as : state of the sea, winé nover,
the angle beween wind direction ané the route of the vessel,
spe=d of the vessel place where the load was located ani desree

of utilization of vessel cargo carring capacity.

c) The maximal tilts of the vessel éurins the voyasze ¢ Jazpan
reached to 20° and during the voyage to South America reachel
o 18°.

At such tilts of the vessel, packages stovved irregular can te

damaged on account of shifting and striking one against otiaer

packeges being in the neighborhood of same.




The session on - "The purpose of testing " hae haen
supported ﬁy the demonstration of 14 th slides of the
Polish Packaging Research sad Development Center in

Wlarsaw. -

The slides Was concerned with carry on, some years ago,
resarch field testing on the research station in India
and the tests journeys on the vessels to South America

and Japan.
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Annex 8

TRANSPORT PACKAGING STATIC STRESS RESISTANCE
TESTING METHOD FOR STACKING TEST

. Principle of method

Package ready to test put on flat horizontal surface should
be loaded by predetermined load in required time.

At the beginning of test should be determined:

- value /great/ of load by which the package will be subjected

to damage or by which it overcomes allowable value or when

damage of packed product in kg appears,
- time during which load exerts on package in hours h,
- deadline of deformation in horizontal and vertical planes

Test can be conducted as an individual test or as a part of

multi-test schedule.

Testing equipment

Should consist of horizontal base, set of weights /loads/
and load platform /plate/ with handles to hang the weights.
Surface of the base should be equal and rigid. Difference
becween two points of the surface, the highest and the lowest
ones should not overcome 2 mm.
The load platform should be sufficiently rigid and equal.

. Difference between two freely chosen points of load platform
should not overcome 2 mm.

Edges of the load platform after placing the packages /samples/




for tests should protrude over the edges of these packages
/samples/ not less than 100 mm.

The load plaform should have weights on it.fixed in such

a way that the stress of compression forces influenced
packages /samples is equally disseminated in order to secure
the safe work during testing in case of deformation or damage

of the packages /samples/.

Equipment for the measurement of deformation of package
/sample/ should have accuracy of measurement amounting to
+- 1 mm.

Number of packages /samples/ for testing should be taken
according to the requirements determined in corresponding
standards. If the standard does not determine numbers of
samples or if the standard does not exist at all, then
minimum 8 packages /samples/ should be taken for tests.

Conditioning

All packages /samples before testing should be conditioned
according to 150-2233 /or PN-74/0-79156/.

The packages /samples/ should be filled with proper
product or tested empty /in case when proper /real/

product does not effect the rigidity of package/ and should
be closed this way as it is used in reality /practically/.

it is allowable to use dummy product, but dummy product
must be a real substitution for proper product, e.g.
it should have the same propoerties as: weight, density,

interaction with walls of package and others.

Performance of the test

Climatic conditions during the test should be the same
as during conditioning of the packages /samples/.

The packages should be placed in proper attitute on flat

horizontal base.




The load platform should be situated on teste packages this
way that the center of gravity of the load platform should
overlap with geometric centre of the top surface of packages
/samples/.

Distribution of supplementary weights on load platform
should be implemented very carefully and equally on all
these parts of load platform which are in direct contact
with packages /samples/.

Deviations in weight of load should not overcome 2 % of
predetermined value of the load.

Distance between the center of gravity of load and lower
plane of load platform should be not more than 503 of the
height of the package /sample/. Time of test should be in
accordance with corresponding standard conc. package or
product. If in the standard time is not determined, so
not less than 24 h should be applied or up to the damage
of the package /sample/.

In the table 1 below there is given tentatively time of
storage of transport packages in warehouse and in table

2 time of shipment of cargos in various modes of transport.

Table 1
Type of warehouse Time of storage /24h/

Warehouse - railway

road 7

air
Warehouse in river port 15
Warehouse in sea port 30
Warehouse in net of trade 120




Table 2

Time of transportation in days /2hh/
Kind of transport

country | continental intercontinental
railway 8 16 25
car /road/ 2 5 10
river L] 18 -
sea - 5 60
air 0,1 0,4 1

if after testing it is not damaged, deformation /bigger than
predetermined in the standard/ did not take place as well as

product in the package is not damaged.

All packages subjected to testing should be resistant to

stacking /static stress/.

If even one package does not withstand the test, it should

be repeated once again.

If during the repeated test more than one packed /sample/
does not withstand the test, so the package should be assessed
that it does not meet the requirements of conditions for

transportation and storage.

The test report

The test report should include the following particulars:

a/ number of replicate packages /samples/ which have been tested,

b/ full description of the package, including dimensions,
structural and material specifications of the package,

its fittings, cushioning, blocking, closure or reinforcing




arrangements as well as reference to the standard
on a basis of which the test has been conducted.

c/description of contents - if simulated or dummy contents

were used, full details shall be given,
d/gross mass of package and net mass of contents in kilograms /kg/,

e/relative humidity, temperature and time of conditioning,
temperature and relative humidity of the test area at the time
of test as well as whether these values comply with the

requirements of standards conc. conditioning,

f/the attitude in which the packages /samples/ were tested,
according to the standard concerning identification of parts
during testing /150-2206/,

g/mass/in kilograms / of total load, including mass of loading
platform and the period of time during which the packages

were under load,

h/location of deformation measuring points on package
and stage of test at which measurement of deformation

was made,

i/type of measurement facilities used,

j/record of the results, findings with all observations

which may assist in correct interpretation,

k/date of testing.



Annex Y

TRANSFCRT PACKAGES TESTING METHOD FCR CCMPRESSIOR TEST
/AASISTATIC TEST/

Princiglg-gg methad

The method determines resistance of package to xazards
appearing during compression of package by rigid plates
of compression tester up to the moment when damage occurs
or predetermined value of load cr linear deformation ar
attained.

Test can be conducted as an individual test or as a part
of multi-test scaedule to measure the ability of package
to withstand a distribution system which ircludes

a compression hazard.

In order to test resistance to compression following data

should be determined:

- damage load in kg /N/ under exertion of which package
/sanple/ is damaged, looses its rigity or linear
deformation of package overcomes predetermined value
or packed products teccme daraged,

. . 2, . ) .
- relative_damage load in kg/m /N/m% whicn is excressed

oy the ration of damage load to tne surface or package
/sampnle/, determized by cuteide dimensiors,

- linear deformation of package in m/%, wnicn is
determined by magnitude of displacement of consression
tester plate from the moment of applying of the load

20 kg /1%ey/,

- capatility of package to witrstand preletermined load

- - o aw av 8 wv o

without dzmage, locosing of rigicity or witnout overcoming

predetermined linear defornation.




Compression tester.

Usual testing egiipment is compression tester wnica

should te suitable to measure value of force wiih deviatiom
not bigger than +- 2% of measured value and with a percentage
of error not exceeding +- 2 % of load /compression force/

and accurancy of plates displacement +- 1 mm,

Cther technical requirements for compression tester:

1. Compression tester should be suitable to compress load
. through uniform movement of one or toth plates at
a relative speed of 10+3 mm/min.
Up to the moment of attaining 20 kg /196N/ it is
possible to apply nigher speed of plate movement
but it siould be nct more than 80 mm/min.

2.Compression plates should be horizontal in the range
from 2 to 2000 as well as flat and rigid. In time of
testing the deformation of working surface of piates
should not exceed +- 1 mm from geometrical flatness.

3.Compression tester should be equipped with facilities
for measurement of deformations witn accuracy not
smaller than +-1mm as well as with recorder plotting
diagram during the test implementation /loading
deformation/.

4.Dimensions of plates snould be so extended over tne

wnole area of tne package /sample/ with wnich tney

are in contact that the distance of the every point of

the package from the ediges of plates snhould te not

less than 10 mm.
|
|
|
|




The samples of packages for testing should be taken

in accordance with requirements determined in particular
standards. If the standard does not determine the number
of samples or if standard does not exist at all, then
minimum 3 samples of packages should be taken for testing
but it is advisable to take 5.

All packages /samples/ should be conditioned before
testing according to 1S0-2233 /or PN-T74/C-1719156/.

The packages should be filled with proper product

or tested empty /in case when proper real product

does not effect rigidity of package /sample/ and closed

in this way as it is used in reality.

It is allowable to use dummy product, tut dummy product
must be real substitution of proper product e.g. it should
have the same properties as: weight, density, interacticn
with walls of package and others.

Climatic conditions during the test should te the same
as during conditioning of packages /samples/.

It is permitted to test packages in climatic conditions
different from conditioning, but the distance of time
petween the end of conditioning and the beginning of
the test should be not more than 5 min.

The tested package should be situated vetween plates
of compression tester in proper position - see Appendix 1.




In case of fibre board boxes testing /or similar in
logic/ the manufacture joint should be always done from
right side of the package /sample/.

The upper plate should be moving down and up to attain
the load value of 20 kg /196 N/.

Prom this moment the deformation of package should be
counted and the sveed of upper plate moving down with
velocity equal to 10 +- 3 mm per minute.

At this moment the recorder of tne compression tester
should be switched on.

If the recorder is not available, so without stopping

the compression tester there should be made an observation
of every 2 mm of deformatiam and after ending of tests

the diagram should be plotted.

The test should be performed in order to obtain pre-
determined load of linear deformation.

The test should be given up, however, if the package

is damaged, looses its rigidity or if such damage occurs
that can effect the protection of tne contents.

At this point, value of load should be also determined.

Each package should be tested only onre.

The result of test

The_resistance_of package_tc_damage load.

a2 order to determine damage load and relative damage
load as a result of test we should take mathematical
mean from all results of tests, but if the standara
predicts the determination of character of results
disversion, so the value of ngtandard deviation" should
be defined. This value is calculated according to the
formula:




Where:

X1 result for each package

>

mathematical mean of tests result

n number of packages tests

The result of testing should be considered as positive
if values of mathematical mean. characterizing resistance
of tested package to the damage load is not smaller

and value of standard deviation is not higher than

the value predetermined in appropriate standard for the
given package.

The resistance of package to predetermined load

should pe considered as vositive if number of packages
which witnstand testing is in accordance with the number
of packages /samples/ predetermined in appropriate
standard for the given package.

The results from the conducted tests should be described
in a form of tests report which includes the following
particulars: '

a/ the number of packages /samples/ tested

b/ full description of the nackage including dimensions,
structural and material specifications of the package,
its fittings, cushionings, blocking, closures or
reinforcing arrangements as well as reference to




c/

a/

e/

£/

&/

h/

i/

3/

the standards on a basis of which these tests
have been conducted,

description of contents - if simulated or dummy
contents were used, full details should be given,

gross weight of the package and net weignt of the
content in kilograms /kg/,

relative humidity and temperature of the roonm,
where tests were carried out,

the position in which the packages /samples/ were
tested, described according to the standard
concerning identification of parts when tested
/IS0-2206 or PN-74/0-19155/,

distribution of measuring points on the package
/sample/ and the method of measurement,

type of measurement equipment with description
of manner of working,

record of results, findings with any observations
which may assist in correct interpretation,

date of testing.




Annex 10

DESIGN, PERFORKANCE AND TESTING OF
WOODEN CASES.

Introduction :

Wood was one of the first structural materials used by man in
Primitive days and it continues to be used till today for various
purposes.

The phenomenal expansior of industries after the World War II
ever since,to result that the demand and consumption of timber
rose to such heights that populér species of wood from many
forests were almost spent up.due to some time unplanned
@eforestatlon.

It is obvious, that even proper aforestation alone, would not be
able to meet the large and increasing demand of timber required
for various purposes.

It must be supplemented by improved utilization to achieve
economy of the material without sacrificing the functional aspect
of the object made of timber. This is particularly important now,
due to the permanent increase in demand, higher freight rates.
The first type of shipping container to be manufactured wes from
wood. Although nowadays,use of wood for packaginz ovurposes has
been lessened by the substitution of other more sophisticated

materials, ( as for example plastics) it still has an important
pPlace in industrial packaging for heavy or fragile item which
require rigidity and strength.




Packaging consumes upto 20 % of the timber in the Zorm of cases,
crates, plywood, herdboard, fibreboard, and papers.
Now it is proposed to discuss various facts that would goverm
- the crnstruction of a2 wooden and wood derived containers for all
kinds of commodities, but general guidelines are given which
would be helpiul in designing a functional container for a
particular requirement.
Some of the Turkish Standard specifications of wooden and derived
containers as well as materials are given below :
TS 51 Coniferous saw timber
TS 820 Oak lumber
TS 801 Beech lumber
TS 1249 Iumber of Black Poplar
TS 3635 Fibre Buildingboard- definitions
TS 46 Plywood- Veneer plywood with rotary cut, veneer, for
General Use
TS 1465 %Wood - for packing materials
TS 1891 Wood Packages, terms, definition.
TS 1508 Vocabulary of terms relating to pallets
TS 343 WVood preservation (terms and definition)
TS 344 Basic rules for wood preservaiion

TS 1351 Wood for producing fibre chip and wood wool
TS 1250 Sliced veneer

TS 305 Wood Wool slabs

TS 1142 Steel stripping for package.




2. ¥aterials :

Wood is a structural material develcped by neture to support the
folizge and fruit of the tree, and it is remarkable strong to
compare with its weight. Being a natural material it is not very
uniform in its physical characteristics, however and it becomes
necessary to select and treat it in a manner that will make it
useful as a packaging material. Some types of wcod are better
than others even the growing conditions of a particular tree will
have an effect its own strength and other propexties.
Fortunately, by selecting the proper variety sorting it for knots
hard and soft rottemness and other defects. Drying it carefully
and laminating it to make plywreod or chipping with vhysico-crhar-
ical treatment to make hardboard we are able to get a fairly
uniform material for our purpose. There are hundreds species of
trees of which about 100 are commercially useful, but only about
10 are really important, as for example : pine, sprucefir, poplar,
alder, willow, birch, cedar, beech, elm, oak, hornbeam.

wood varies in demnsity from 0.32 to 1.15 the heavier woods above
0.55 density are stronger and have greater nail-holding powver,
but they are harder to work and have greater tendency to split
and shrink. It should be remembered that wood is about 5 times
as strong with the grain as it is across the grain.

Moisture of Wood :

The fresh cutting trees contain & large amount of water, the
coniferous 40-170 % and the deciduous 35-130 4 in relation to
dry mass of wood.

Since the properties of wood depend so much on the amount of
moisture it contains. It is necessary to kmow the exact moisture
content of a particular part of the timber before it will be
subjected to performance in practice.




There are several ways of determining the moisture content of
wood for practical purpose the mz3t useful are the electriczl
moisture meters.

With roughly speaking , there are water in wood in three forms.
- as a Wweter chemically connected

- as a vater physically connected

- as a v:ater’free water. ,

When tizber starts drying, the " free water" evaporates but the
cell walls including those of wood fibres are yet saturazted with
water. This point is called "Fibre Saturation Point", and is ir
accordance with about 30 & of water.

After further drying natural or artificial wood becozes rcre dry.
By 15 to 20 4 of moisture, wood is so called " Air Dry wood", it
depends on the climatic conditions.

%ood from its structure ie hygroscopic. That is, it absorbs moisture
from humid or darxp atmosprers.It also loses water when the atmo-
srhere.® dry. In other words there is a permanent transfer of
water between wood and surrounding air. But in some constant
atmosgeric condition equilibrium occurs between wood and ambient
air, this point is called " hygroscopic equilibriuz point" and
to attain usually level 15 to 20 % moisture of wood.

In this condition the wood has the best nail-holding power. It
should be stressed that wooden boxes nailing at high moisture
content for example at 30 % of moisture after dried during storzage
in atmospheric conditions lose at least 75 % of their resistance
to hendling. It should be remembered also that the weight of the
green wood especially of soft wood like poplar, alder, willow is
40 £ higher than the same dried wood.




It is very important that wood has very good shock and compression
strength resistance and overall toughness. Generally speaking the
wood has very good resistant to mechanical hazards occuring during
transportation, loading and handling in all distribution systerm
independing practically of climatic conditions.

For this reason wood is especially predestinate for pvackaging
purpose.

Principle of Designing :

The best timber of which should be manufactured the wooden boxes
and crates should have about 15 € moisture : it should not have
knots larger than one third the width of the board and should not
have any knots at all in nailing area and on the edges.

There are various methods of constructing a nailed wooden boxes
and crates depending upon the type of service reguired.

One of the essential problem in constructing a nailed wooden
boxes and crates is proper joint of the particular clats -
batten or boards in order to form main elements of boxes or cases.
Let's consider some of the typical joint ( see appendix 1)

a) Eutt joint

b) Ship 122 or rabbet joint

c¢) Tongre and groove joint

d) Linderman joint ( dovetail )

e) O®mb joint




The main elements of boxes or crates are bottom and heads.

- Generzlly people realize essential task of the bottom or the
packages and strengthen it by the cross battens or skkids.
But proper constructions of heads are often forgotten that
we remind.
If we assume that costruction of the frame (see Fi3. 1) Type 1
will have 100 any unit of strength.

Jiz i
Tyoe 1 Zoze 2
100 11C
K Y
\ /
G00 120C

type 3 Tyre

K2
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Very important place of any boxes, cases, or crates is joint of
heed, top and side, because that place is a very often subjected

to mechanical hazards during reloading, handling in time of
transportation.
The best construction system of joint in that place is so-called

"three way corner”. A typical example of lhem are shown in F23 3, )

The three way corner joint is very strong because every nail goes

into side grain and each member is locked in by the other two
members so that the nails are not likely to work loose.




Wooden boxes and czses :

Wooden boxes depend on its destination for packezing products of
different weight. (See App.2 )

It can be classified in four grqups:

I - up to 150 kg

II- from 151 kg to 1000 kg

III- from 1001 kg to 20000 kg

IV- above 20,000 kg

The first group consists of five construction fo;g of wooden boxes.
All of them are nailing excluding one which is glueing ard nailing
this form has got horizantal edges joint by "lirdarrzr"methods
(dovetail joint ) or comb joint.

The basic requirement told that minimum thickness of elements of
each crate main elements should not be less than 9 mm. But
depend of gross weight of the carge and kinds of the product a
thickness of the elements for sides, top and bottom should be
calculated on basic of formula.

mK\‘—g— ( Fo. 1)

where, m -~ thickness of elementsZor all elements, mm
G - gross weight of the box, kg
b - sum of wideness of all elements consist one element,mm
K - coefficient depends on kinds of product to be pecked.
Value of coefficient K :
a) 25 -for a product cooperate with box,is not sensitive to
shocks (soap)
b) 35 -for a product do not cooperate with box, sensitive on
shocks, simply become damaged,( glass jar )
c) 30 -for a product average between a and b.

e.g. product packed in indiwidual fibreboard boxes.




Thickness of elements of sides, top,and bottom can be less than
in calculated on a basic of formla if we use steel bands,

about 25 4 in case of one band

about 4C % in case of two bands
The bands should be placed on one fifth to one sixth . the length
of the box from the end. Outside elements of the boxes should have
smooth surfaces. The thickness of the nails should be wellmatiched
to the thickness of the elements in order to avoid the cracks of
the elements.
Thickness of head elements of the boxes should always be minirmum,
1.5 to 2.5 times as thick as thickness of side elements.
The second group consists of seven construction forms of wooden |
cases ( see app. 3 ).
A1l of them are nailed and strengthened by steel bands, 21l
boards of basic elements together with ship lap.
This group of wooden cases fcr seven construction forms are made

dependent of kinds and weight of the products. Table 1.
Construction Weight of package Characteristics of Packaged

Form contents in kz Product
Form I 151-200 ¥any pieces products, not regular

shapes, is not fastened to the
elements of the cases.

Form II 151-250 Kany pieces products of regular
shapes, is 10t fastened to the

elements of the cases.

Porm III 250-400 Many pieces as well as one piece
products, nnt regular shapes
fastened to elements of cases.
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Construction Weight of package Characteristics of Packaged
Form contents in kg Product

Form IV 151-500 One or many pieces product,fastened

to the elements of cases.

Form V 501-1000 One or many pieces produci,not
regular shapes,fastened to <the

elements of the cases.

Form VI 501-800 One or many pieces product of re_uls
shapes,fastened to the elerents of

the cases.

Form VII 501-1000 Very long products,iastened to the

elexents of the cases.

Thickness of shz2:ied boards for sides,top, and bottom of case should
be calculated on a basis c¢f formula,

= NIQ%?_ ( No. 2 )

where, m - thickness of shea®ed board, mm

G - weight of products, kg

internal length of cases,”—

internal height of cases,[-

L
H
N coefficient depend on construction form of case

N=1 , for the cases form I,II,III, and IV
N=0.71,for the cases form V,VI, and VII

The width of the shea®ed board in all elements including board by
edges should not be less than 70 mm, but board by edses should nov
be less than 100 mm.

The width of 3si:iZ:z should be caleunlated on a bagis of formule,

b= 1,25 —ia
8 m-.

Sn (N°o3)




where, bs — width of ekid , mm
G - weight of products, kg
1l - length of gkid , mm

s
m_ - taickness ( height) of skid , mn
n - nurber of skicds

Thickness of gkid should be 0.8 + 10 of width of the skid .

The third group of cases for weight of product over 1001 kg up to
20,000 kg is characterized on a basis of different design of each

main element.

The most important element for heavy cases is always botiom, because
the heavy product must be fixed to the bottom by screws or other
durable ways.

The bottom of this type of case should always have two skids at least.
The distance between two neighboured skids ‘should not be more than
1200 mm. Each of skids should has sliding batten end end of a skid
should be cut off under 45° angle to the bottom. The width of sliding
batten should not be less than 0.5 of skid width, but thickness not
less than 38 mm. The skids should be connected by the jeints,

number of joints depends on the dimension of the case and predicted
place and ways of fastenning of the product.

Joint of the bottom should be connected with the skids by screws,

whose diameters should be selected according to table 2.

Table-2

l.ax. weight of

Number of joints
2__§ 3-4 | 5-6 1 6

case content, kg liin. diameter of screws in rm
3,000 12 12 10 10
5,000 16 12 12 10
10,70 20 16 12 12
15,000 - 20 16 14
l 18,000 - 24 20 16




Calculation of Dimension of Cross-section of Particular Daris of

Construction =lements of Cases :

Genexral Consideration :

For calculation cross sections of particular parts of elements of
cases should be taken allowable stress Ka in accordance with table-3.
It was determined for pine wood at 15 ¢ moisture and taken into

account safety coefficient at value 5,25.

Table-3

e of Stress Fy bendinz across 2y comdressins along
ndication, Ka fibres , Ko fibres, Ke
Great of stress,l >z 15.0 8.5

I1. cese of using other kiné ¢f species than pine as well 3s depenis -
on the type of transportation value of allowablie stress z.:a should

be calculated in P2 in accordance with formula given below,
) -
Ka = Ka‘ oi . oS

where : of - coefficient depends on kind of speciess

-t

q - coefficient depends on type of transporiation

@ - 1.0 for surface,prver and air transportation

-4

o - 0.85 for sea transportation

o¢, - 1 for pine
for comrmon o~ 0.6 = 1.3 for cormon use species
The cross-section of sikid

The width of skid bl should be calculated on a2 basis of farmule,

L
b, = 0.68 —%—Eb-ii ( No. 4 )




where , Q - weight of content of the case,N
L - internal length of case , mm
n - number of skids
KS— admissible bending stress,kPa, Table-3
hl- established thickness of skid, mm

The thickness of sheaded boards of cases are showvmn in Table-4.
Table-4

Kin. thickness of sheathed boards

Weight (mass) of depend on transportations in mm

contents of cases,kz

Surface Sea
below 5,000 18 21
above 5,000 21 24
Above illu~trated valaes - determined by assumption that

product is fixed upto jeinv cf bottom or skids.
The thickness of joint h2 in mm should be calculated :
a) In case two skids of bottom on formula

3P (5-C) ( No. 5 )

b, = 2b, K,

b) In case three or more skids of bottom on formula

31 PS
h =zl CrE . 6
2 2b, K ( No )

vhere : P - Parts of force exerts on one joint, N
S - internal width of cases , mm

C - distance between points of fixed up the products
to the joint, mm

b2— established width >f joint,mm

Kb- admissible bending stress, liPa,




In case unequal distribution of load for calculation should be
assumed the highest value of force exerts on one joint a2t the bottor

The width of vertical beam of frame of sides of cases b, in mm

3
should be calculated according to the formula.
P
b. = __1___ ( No. 7 )
3 Kch3 B

A value of force Pl depends on internal height c¢f case,E should

be determined.
0.04 L S ( Ko. 8 )

a) for H 1,000 mm according to P, =47
b) for 1,000 < H < 1,500 m according to P, %—E—%ﬁi ( Ko. 9)
. 0.03 LS ( Ko. 10 )
£ = = eee———
c) for H > 1,500 me according to Py -4

where : P, - force exerts on vertical beam of side,is

=

- admissible compression stress by compressinz along

c .
fibres, 1Pa

- thickness of vertical beam , mm

-ww::-

- coefficient of lateral bending which fizurzl value
depends on slenderness of bean($) is given in Tzble-5.

internal height of cases, mm
- internal length of cases, mm

o ol
!

internal width of cases,mm

[2 B 7+ B
|

- number of verticah bear in one side o case.

Slenderness of beam($) should be calculated according te Zorzula

§ - H.2{3 (indication as above) ( No. 11 )
h
3
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Table-5 e

$ B g B § P £ P

5 1.00 55 0.75¢ 105 0.261] 155 ' 0.123
10 0.99 60 0.712 110 0.25¢ | 160 - 0.121
15 2.98 65| 0.662 115 0.234| 165 : 0.114
20 0.97 70 0.608 120 0.215| 170 @ 0.107
25 0.95 75 0.550 125 0.196 { 175 : 0.101
30 .93 80 0.484 130 0.183 | 180 - 0.03€
35 0.90 &s 0.429 135 0.170 | 185 : 9.931
40 0.87 90 0.1:5 140 2.156 | 130 : 0.08€
45 c.84 95 | 0.343 145 | 0.147 | 135 | 0.082
50 0.80 100 0.310 150 0.13¢ | 200 | 0.077

Internmediate value should be linear interpolated.

The cross-section dimensions of horizantal beaxs o sides &g well
all beaxm of frame of heads as top of case, should bz taken the szze
as cross-section of verticzl beams of frame2 of sid2s cezlculated
according to the formula for b3.

wooden Crates for Product of Wweight up to 1,00C kg :

The most important thing for designing wcoden crates is to be
agquanted with basic principles of crate construction as a whole

what it was about at the bezining.
The w.oden crates depend on construction could be classified into nine

construction forms as it was illustrated on figurs 2-10 ( ses

appendix 4 ) and Table 6.
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Table-£&
Symbol Applicatiors
£ i b e 3 <
01 Construction of Crates Weight of Charzcieristics ol
Constr. ckage Con-| o . _
Form ent, k= 2331 products
1 2 3 4
I |Acc. fig.2; set up from indi- |upto 80 One piscs products

vidual batten; reiation bet-
ween the bizgest and the
smallest internal dimension
of the crates should bz as
1+1l.5. Thres way corner.

regalar shezpes is
fastenz2d to ths
elements o crates

r— - ——

II Acc. fig.3; set up from indi- upto €0 'as forr I
vidual batten; difference with
form I, batten in the middle
position are parallel situated
to the extreme batten. Three
weY COTIL.er. -

I Acc. fig.4; set up from elements{ up to as form T
performed in shapes of frame; 100 H
three way cormer. !

IV Acc. fig.5; as form III,but each] up tc ias for— I
cne of frame elerents is 150
strengthened by one cross batten '
in the middle,thres way corner. I

v Acc. fig.6; as form III but from Ias for— I

each of frame elements is 100 ‘
strengthened by two cross batten% upto |
in the middle,three way corner. 300 L

Vi Acc.fig.7; each one of elements upto Eona or mery piece
is strengthened by one cross 200 i products,with

batten on the both sides,botton
and top of crate ere strengthene
by two girthing battens, relatio
between the bizgest and the
smallest internal dimension of the
crates should be 1+ 2.5 &

possibility <o
fastening to the
bottoz of crate.
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1. 2_ 3 L 4
VII |&4cc. fig.8; A crate is set up from elexments : 1529-532 ione or
heads - perforred as in forc V. zany
sides - all stinger batten are situateé frorn ; sizce
outside of the element joint and cross batten i crcducts
from inside.Gap between two joints not r.ore it
than 800 mm.top 2né bottom - 211 joint batteas lenstasz
are situated from outside oi the crate,stringer shapsas
from inside; Gap between siringer batten of sides,
top and bottom not more tham 1+ 3 of width of the
batten,between joint batten of top ané bottor not
more than 2+4 of width of the batten.
VIII |Acc.fig.9; A crate is set up fror elements : 500-2300 one or

* |heads - a1l joint battens ares situzated from many
outside of the crate,stringer and cross batten piac2
fror inside.sides ané top - as in form VII. oroductis
bottom - full sheated by board in lsnsth and fastered
a basis of three skids in wiéth , distzarce - to the
between two skids not more tharn 800 mm. 3ap botton
between batten (board) of each elerents not more o ths
than 143 of width of the better (board), outside crats
of the crate ané 2-4 inside oZ the crate.

IX |Acec.fig. 10; A crate is set up from elecents : 500-1200 one or
heads - 21l stringer board are situated from out- zary
side of the crate joint and cross board from inside Disce
ol the crate. sides - all joint board situated frorc ) eroducts
outeide of the crats, stringer ané cross board froc l7ith
inside. top - 21l stringer boards are situated Irom lansther:
outside of the crazte joint board from inside. , Shapes
bottom - full sheated by board in widthoOna basis of , Tastened
two skids in length, distance between two skids , <o ths
not more than 1,000 mm. Gap between board cf each bottor o:
elements not more than : “hz crate
=1-3 of width of the board outside of the crate
(heads,cides,top), - 2-4 inside of the crate /topn).

Thickness of the batten (board) of

the crate should be the sare (2cuzl)

for all elements of the crate and calcvlated according to the formule

but not less than 16 mm.

=P

L
>
-

=X (N005)




where, m
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thickness oI batten (board) , mm.

K - coefficient depends on comstructior forr ol ths
and kind of transport acc. table-7.

G - weight (mass) of contenis, Kg

P - the bigzest dimension of the crate, m=.
r - the spallest dimension of the crate,me:.

crate

Table-7
tonstmction forn Common Transport |Container Transport(homs-hore
£ the crates
Value of coefficient,X

I 2.0 1.7

iI 2.0 1.7

III 1.8 1.5

v 1.5 1.2

v 1.2 0.¢

VI 1.0 0.€

VII 0.6 0.5

VIII 0.5 0.4

\ I 0.5 0.4

Thickness of the boards of the bottom of the eratzs should not bz
less than 19 mm. Dimensions o the cross section of ths skids
should be counted according to the formula on page 12 .

Ceie

b, = 0068

1 ( No.4 )

) L s
n Kb h1

Performance :

All elecents of the crete can have kxarf surfaces znd should %2
joint by nailing. 411 joining rails should be bandzd a2nd harr.ered

to the wood again. (nails-see App.5)
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Svaluation of performance of wooden contziners :

Durposz2 of Testins :

A4

It must alweys be remembersd that the proof o ary pacxkz;2 lizs in its
perforrance in the field for which it was designed ovar a relaiivaly

long veriod of time,only in this way a pacxage czn be evzluziaZ,
bg’i test ?

There are three r2jor reasons for doinz testis on packazas :
1- To predict performance in practice
2- To control quzality

3- To obtain information to rodify, improve or recduce the cost of
the package.

But the first reason is the most important and aflscis Inr2 cinhar tvo.
In order to przdict performancz 2 measurs of corslzatior is nz2a2ded
betwesn the tests carried outl in the laboratory aré ths taheavicr ol
the package in practice. ’

Three corelations ars reguired.

Tirst , betwean the £ield performance of thz paciaze aré lzdcratory
transport test.

Second, between the laboratory transport test on the filla2d paclkzse
and test on the empty package.

Third, between the strength and other properties oI tha various

materials used in r2king the package and the tests cn th2 emdiy

container,




All these are reguired in order to obtzin informztion abcut Tth=

- pack's strenzths and weaknesses when subjected to sp2cific hzzards.
How to test ?

On a basis of many years experiences in the field ard lzberaztlory
Polish Packzging Research and Developrment Cenire elaborated

tests (among others) for wooden containers.They test wocdan
containers according to the basic standards,

PN-70/0-79100 for contziners with gross weight upto 150 x3,
Pi-84/0-79101 for containasrs with gross waizhat above 150 zz.

The first standard PR-70/0-79100 foreseen indivicuzl t=s%t scheduls
as well as m:lti test schedule (simulating hzzards occur in
distribution system of cargoes) on a basis of mz2in test concarning

with mechanical hazards as :

- drop test -IS0 2248
- drun test -IS0 2876 ASTi. D 7E82-E2
- inclired plane test -IS0 2244
- compression test -IS0 2872
ISO 2234
- vibration test -IS0 2247

The second standard PX-84/0-79101 on a basis of practical
experiences concentrated on a mechanical hazards occur in czs2 of :
- drop tests and

-tests on resistance of packaze against pressure force exzsrtad

by strops during reloading.




Fig.

a) Butt joint

b} Ship lap or
rabbet joint

c) Tongue and groove
joint

d) Linderman joint

e} Comb joint

Types of glued jeints used in fabricating “one-piece” parts

Metal corrugated
fastener




WOODEN BOXES

Fig. Typical examples of hatten and hoard construction

% -
Batten

Alternative forms

| ht@

Battens

Batten Battens
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Appendix 3
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Rys. 7
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Appendix 5

A B C D E F G H

Basic types of nails: A. Common; B. Bright box; C. Cooler;
D. Sinker; E. Clout; P. Spirally grcoved;
G. Annular grooved; H. Barbed.




LIST OF PARTICIPANTS TO THE

WOODEN PACKAGES SEMINAR

Name of Partic_;pont

1- Anmet YAVUZ
2- Rafat ITHAN
3- Ramazan KONTAY

4- A. Yalgan ERCAN

5 Sikri GG
6~ Yagar CEYLAN
7- Kisak KEDILERLI
8- Xehmet OZBEK

9= Muammer ERYIIDIZ

10- Faruk UIAS

11- Giirsel GOLAKOZLI
12- ismail ASAR

13- Eamil KATLANDUR

14~ Abdurrabman PALAZ

15- Aziz EXSi

16- Basan Tehsin (EHRELI

17- Atanur BAYDAR

18- Muzaffer ALACAOGLD

19—~ Asuman SOYU
20— Osman TASKIN
21~ Papmir ERTEN

Name of Establishment

Emek Elekctrik Endiistrisi A.S.
Hacettepe Universitesi

istanbul Universitesi Orman
Fakiiltesi

Makina Kimya Kurumu Makine
Sanayi liiessesesi

Ardem A.S.
X.S.B. Teknik Hizmetler
Sevan Vana Sanayi

Emayatag Madeni Egya, Sag ve
Emaye Fabrikalar: T.A.S.

Emayetag liadeni Egya, Sa¢ ve
Emaye Fabrikalari T.A.S.

Teba

Diizce Meslek Y. Okulu

Yazar Pompa

Orta Anadolu Seramik

Orta Aradolu Seramik

Ziraat Fakiiltesi

Diizce Meslek Yiiksek Okulu
icme

1GEME

iGENS

Ormancilik Aragtirma Ens. XKiid.
Ormancilik Aragtirma =ns. Mid.




22- Zeki USAL

23~ Servet BAGCI

24—~ Ali TITREK

25—~ Altan HUNCAL

26— Arslan OZKAPLAN
27- Almet DEMIRLICAKMAK
28~ Ismail OZCAN

29— Mehmet OLGUNPAJIK
30—~ A. Hikmet AYHAN
31- Ismet PARLAK

31~ Kemal SERTKAN

32— Ahmet SENKAL

33~ Gigdem KEMAHIT
34~ Irfan REIS

35- Ramazan OZEN

36— Mehmet MEMIS

37- Erol OZENC

38- Y1ldarz GUVEN

- 89 =

Milli Prodilktivite Merkezi

Canakkale Seramik

Canakkale Seramik
Canakkale Seramik

Hacettepe Universitesi
Gama Pazarlama
iIstanbul Tic. Odasa
IGRME

Orman Genel Miid.
Teknik Egitim Pakiiltesi -
Teknik Zgitim Fakiiltesi

icEME
DESIIAP




TRANSPORT PACKAGES
PERFORMANCE REQUIREMENTS AND TESTS
OF RESISTANCE TO MECHANICAL DAMAGE _

PN-70/0-79100

1. Introduction

1.1. Subject of the standard

Subject of +the Standard 1is concerned with
performance requirements and tests of the transport packages
resistance to mechanical damages occuring during handling,
transporntation and storage of packaging oroduct.

1.2. Scope

The procedures described in this standard are
applicable for transport packages up to 150 kg gross weight,
excluding sacks, metal cylindrical containers, glass
containers, same kind of <%‘he packages for very dangerous
good as weel as packages for which are determined other
requirements in regards with resistance to mechanical
Zamages.

1.3. Terminology

1.3.1. Individual test schedule : The hazard occuring in
practice is simulated by a <tTest on only one <testing
equipment in order to examinatioon of a package resistance
against this hazard.

1.3.2, Malti-test schedule : hazards occuring in practice is
simulated by subsequently tests applied to the same <tT2sts
specimens on a few testing equipments according to <the
specific test schedule in order to simulate hazards cccuring
one after the other during the distribution processes,

l.4. Applicable standard

2l - 74/0 - 79158 or ZSC - 2206
Pl - 74/0 - 72160 or 150 - 2248
il - 70/0 - 79161 or IS0 - 22876 or ASTiI 0-782-82

2, - 74/0 - 79162 or I30 - 2244
P!l - 75/0 79163 or ISC - 2872




or ISO - 2234
PN - 70/0 - 79164 -
PH - 75/0 - 79186 or ISO - 2247

Height of drop depend on package classes is given in Tadble 2

2. Classification of transport packages

2.1. Groups: In cdepend of ways of utilization i% is
distinguisned three groups of packages.

l. For one way utilization in the country.
2. For multitimes utilization in the country.
3. For export products.

2.2. Classes : In depend of kind of packaging procduct i: is
distingushed three classes of packages:

1. For safety products, don't resistance agzainst schocks,
excluding powder type products.

2. For safety products, don't resistance against schocks
(fragile, breakable and sensatively on shake vibraticn as
well as for this products which are packaging in don't
resistance on schocks uni: package (e.g. bottle and for make
of glass)

3. For some kinds of dangereus goods (poisoned, caustic)
without any regards cn sensitivity on schocks, and powder
type products,

2.3. Variants : Depending on basic shapes as well as kinds
of metarials it is distinguished three variants of packages:

1. Perpendicular mace of paperboard, fibreboard and moulded
ouln.

2. Perpendicular made of various kinds of materials,
excluding p-ckrges made of paperboard, fibreboarc and
moulded »ulp.

3. With round and oval bYottom made of wvarious Xinds cof
materials excluding metal package.

3. Requirements

3.1. The resistance of transport packages :to mechanical
damages in case of indivicdual test schedule
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3.1.1. Resistance of pacxage against compression (oy
quasistatic loading)

Zvery single one transport package should De
resistance against compression by quasistatic loading (7)
expressed in newtons (i) count on formula

. d-h
F=x — . G
n

there :

H, height of stacking, mm.

i.- height of package, mm.

G- gross weight of package, kg.
k- coefficient

Height of stacking H, value of «coefficient k anc
admissible deformation for particular modification of
pacxages, depends on Kinds of transportation is illustrated
in Table 1.

Table 1
| Packages Road and Railway I
| variants ransport transport Sea transport]|
l |
| | k¥ | H [max. | k| 4 |max. |
| | | |acdmissible | | ladmissible |
| | | fdeformation]| | |deformation|
l | i | (mam) | I I (mm) l
| | l l I | l l
I 1 I1,25]3000]| 10 i1, 50]4000]| 10 l
l l | | | | | I
| 2 |1,25]3000] 15 l | i 15 |
| i l l | I | I
E 11, 25!3000]| 20 |1,504000| 20 |
I l

3.1.2 The resistance of transport package against schock
resulting from a free fall.

Zvery single transporf package of group 1 should
be resistant to one cycle (set) of drops for package of
variants 1 anZ 2 in accorcdance wli:n Table-3 and for packages
variant 3 in Table 4.
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Zvery single one transport package of groups 2 and
3 should be resistant to two cycles (sets) of drops for
package of variants 1 and 2 in accordance with Tadble 3, and
for packages variants 3 in Table 4.

Height of drcp depend on packages classes is given
in Table-2

Table - 2

Height of drop
cn

Class of package

w

|
i
| 1 >
|

Packaging 70 - G1 50 - Gz I 90 - CG1

Hinimum 20 20 30

G1 - coefficient expressed in cm, which its figural value
o correspond with figural value of a testing package
gross weight (mass), expressed in kg.

— — —— e— ey Wt tm— — — w—— — Y—
—— — e —— — ——— ——t — . ——— —— S——
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bottom and height of pacxage

~

drops 6 and 7 it is applied by test of package class 3
only

Table - 3
| Successive Position Center of Gravity |
| number of |
| dropsin Overlapping with Do not overlapoing | -
| cycle (set) symmetry center with symmetry center|
| of package of package l
l l
| 1 Place of shock (impact) |
| one of corner at a one of corner at a |
i bottom of package bottom of package |
| situated much more |
| close to center of |
| gravity |
! (
1
| edges formation corner has applied in drop |
| I, but in sequences: |
| l
| 2 -longer edge of a bottom of package |
| ! -
| 3 -short edge of a bottom of package
! \
] ) .
I 4 -edge of height of package l
| |
| a plane to form a corner which has applied |
| drop I, but in sequences:
|
| 5 -a bottom of package
l
| 6 a plane has formed with longer edge of
| a bottom and heigh of package
|
| 7 a plane has form:d with shorter edge of a
|
|
|
|
|




Table - 4

successive place of schock (impact) in accordance |

number of drop with identification cf parts of packages!
in cycle (set) when testing - ISO 2206 {

1 Point 1

2 Pcint 4 place (face)numoer
3 Point 3 according to ISO

4 Point 4 2206

5 generating line (vertical line) in

place of joint of side of package
(cont ainer/

. — . PP S . Gt TS S—— gu—

3.1.3. The resistance of transport package against impact
subjected to test on incline impact

Every single one transport package of groups 7
should be resistant to one cycle (set) of impacts for
packages variant 3 in Table7.

Every single one transport package of groups 2 and
3 should be resistant to two cycle (sets) of impact for
packages of variants I and 2 in accordance with Table 6, and
for packages variant 3 - in Table 7.

The distance (length) of dolly way in dependence
of package class is given in Table 5.

Table - 5

W

Class of package 1 2

Length of dolly way (m) 2 1,5 2




Table - 6

I Successive number | Place of impact in accordance with |
| of impact in cycle g identification of parts cof packages]
| (set of test) i when testing - ISO 2206 |
| |
| 1- 't Plane 5 |
i | ;
| 2 :  Plane 6 1
| 3 ' Plane 2 |
[ 4 | Plane 4 I
| 5 edge formed by planes 3 and 2 i
| 6 edge formed by planes 6 and 4 !
| 7 edge formed by planes 5 and & |
| ) edge formed by planes 6 and 2 ]
| i
Table - 7

Successive number I Place of imparnt in accordance with |

of impact in cyclse idencification of parts of packages|

(set of tast) when testing - IS0 220€ |

generating line 1-2
generating line 3-4
generating line 5-6
generating line 7-8

E S PV \V I o

|
|
|
|
|

3.1.4 The resistance of transpobrt package against vibration

3.1.4.1. The resistance to vibration of packages group 1l

Every single one transport package of group 1
should be resistant to vibration of parameters given in
Table-8, it should be performed in joint time 35 min, but by
the first 30 min vibration should be performed for
parameters determined for road (car) transport in accordance
with table 8 - row 2 or 4 and for further 5 min at
parameters determined¢ for railway (train) transport in
accordance with table 8 row 3 or 5.




3.1.4.2. The resistance to vibration of package group 2

Zvery single one package of group 2 should be
resistant to vibration of parameters given in Table - 8, it
should be performec in joint time 70 min, but by e first
60 min vibration should be performed at parameters
determined for road (car) transport in accordance with
Table-8 row 2 or 4, by further 10 min. at parameters
determined for railway (train) transport in accordance with
Tanle-3 row 3 or 5

3.1.4.3. The resistance to vibration of package group 3

Every single one package of group 3 which is
tansparted on a road up to 2000 km. should be resistant to
vibration of parameters determined in point 3.1.4.2. for
packages group 2.

Every single one package of group 3 which is
transported on a road 2000-5000 km. should be resistant to
vibration of parameters given in Table 8, it should be
performed in joint time 180 min, but by the first 150 min.
vibration snould be perrormed at parameters determined for
road (car) transport in accordance with Table 8 row 2 cr 4,
and by a further 30 min. at parameters determined for
railway (:train) transport in accordance with Table 8 row 3
or S.

Table 8

Parameters " Height of packages, cm.

up 70 ' above 70
]

Type of transport

 car ! train car | train
1 2 3 : s 5
f !
Amplitude, mm | 4 \ 2 | 4 2
; : L
Vibration angle !/
of plate in ; 50 ! 30 ! 50 t 30

regard to
hcrizontal level, : | |
grade

— — — — — — —— —— Vi TewiS T —— e — —— — G— — —

|
[
[
|
l
I
|
|
I
|
| Frequency,Hdz | € 8 | 6 ' 8
l
l
l
l
|
|
|
|
|

; ! l l




220
hi

Over loading,l F=( -3).G without over lcading

the number of packages
contemporary subjected 3

i !
| |
| |
: |

i
| to vibration |
| |
[ {
| [
| |
| i
| |

[\V]

hi -numeric value correlation with numeric value of
packages height expressed in cm

G -gross weight {(mass) of package, Xg.

3.1.5. The resistance of transport packages to shakes and
horizontal shocks

Every single one package should be resistant to
shakes and horizontal shocks performed in accordance with
Table 9 in 30 min. time

case from package, mm

Table 9
| Length of dolly way mm 150 |
| |
| HMumber of shockes in 1 min 125 |
| |
| Distance of moving wall of dolly SO |
| {
| [

3.1.6. The resistance of transport packages to shocks during
fall down and rolling

Every single one package of class I should be
resistant to shocks during three full rotary of drum and
package of class 3 during fifth full rotary of drum.

3.2. The resistance of transport packages against mechanical
danger in case effect of hazards during distribution "multi
test schedule”,




3.2.1. The one way use packages foreseen o (for)
intercountry turnover (group 1)

Should be resistant to hazards (tests) which are sequences
and parameters, there are in Tatle 10

Tatlcs 10

l-drop-on one of as in

corner by bottom classes

of package 1 and 2
but plus

2-drop on longer 5 drop

edge of bottom on the

or package bottom
of
package

3-drop on shor-
ter edge orf
bottom package

| Sequences XKinds of Parameters

| of hzzards

| hazards (tests) name Unit of Classes of package
[ measure

| 1 2 3
| PP

| 1 Orasi Loading M F=l,2503:!:2§.c
| stacking h

| (compression

| resistance) Max mm 15 15 15
| deviation

[

| height cm 70-G1 50-Gi1 90-Gi
| .
| min height em 20 20 30
[

| number of - 4 4 s
| drops in

| cvele

|

} Number of - 1 1 1
| cycle

|

| 2 Drop sequences The packages of variants -
i resistance performance 1 and 2

| of drops

f

|

[

|

l

!

|

|

|

|

|

[

!

|
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4~droop on edge

of height of

package

The packages variant 3
l-drop-on as in classes
point 1 1 and 2 but
2-drcp on plus

point 4 S5-drop on
3-drop on generating
point 3 line in
4-drop on place of
point 2 joint of
ride of
package
(container)

T WS R N G G e p— e S mem P SR E—— Y eat o .




| Sequences Xinds of Parameters

impact impact 2
| 1.impact plane
t 2.impact plane
{ 3.impact plane
4.impact plane

H N OYNR

~

The packages of variants 3
l.impact-on generating line 1-2
2.impac*t on generating line 3-4
; 3.impact on generating line 5-6
; 4,impact on generating line 7-8

| of hazards

| hazards tests) name Unit of Classes of package
{ mesure

| 1 2 3
| / \

| 3 Vibrationn Loading N 5‘:(2"2(‘r - /:;

| hi

|

| Humber of

| vibration - 250

| per 1 min

|

[ amplitude mm 5

|

| time of |verti-min 10

| vibration|cal

| %

| ‘ hori- min 10

| zontal

|

| lenght of

| dolly m 1,5 1,0 {2,n
| ways

I

i number of - 4 4 4
{ imp.cycle

| : [

l number of | - 1 1 1
] kycle(tests) i

| i | ’ .

| 4 1Inclined Kinds of The packages of variants 1 and
|

|

|

f

|

l

|

I

i

|

|

|

|
aumber of

drum
curnover 1 - 2

.
5 Drum :test !

I turnover
[ and roll- |
{ ing only
| variants
| T with
| tep convered
|




- 102 -

h-height of package, cm

ni-numeric value in accordance with numeric value
of package height expressed in cn

G-gross weight (mass) of package in kg.

Gi-Coefficient expressed in centimeters, which
numeric value is in accordance with numeric value
of (mass) gross weight of testing package
experssed in kg.

of bottom of
package
4.drop c°n
edge of
heignt c¢f

Table 11
| Sequences KXinds of Parameters
| of hazards hazards
| (tests) {tests) name Unit of Classes of package
| measuring
| 1 2 3
| e
| 1 Quasistacking Loading N F=1,5 (:X:Zi-G
| (compression n /
] resistance)
| max devia- mm 15 15 15
| tion
|
| neight cm 70-G1 50G:1 90 Gi
|
| nmin.heignt cm 20 2¢C 30
{
| number - 4 4 35
|
| number of - 2 2 2
| cycye
|
| 2 drop Sequence The packages variant
| resistance nerformence of 1, drop on 1 and 2
| of one of corner as in
| drops by bottom of <classes
| package 1 and 2
f 2.drop on sut plus
| longer edge 5-th
| of boctom of drop on
| package the bot-
| 3.drop on tom of
| shorter edge package
|
|
|
|
|
l

nackage




in cycle | '

numbe:r of

cycle l ~ ‘ 2 2 2

The packages variant
l1.drop on 3 as in
point 1 classes
2.drop on 1 and 2
point 4 but nlus
3.drop on 5 th
point 3 droo on
4.drop on genera~
point 2 ting
line in
place of
joint of
side of
oackage
(contai-
ner)
| Sequences kinds of parameters
| of hazards
|hazards (tests) name Unit of ' Classes of package
| (test) measuring;
I : 1 2 2
| |
| 3 Vibration loading t N F=( 220 -3)¢C
l ! | 'ﬂl)
i
| number of |
| vibration - ! 250
| per minute '
l [
| amplitude | mm 5
| !
| time verti- ' 10
i o? cal | min
| viora- nori- !
| tion zontal|
| !
| 4 incli- length of [
] ned dolly ways m 1,5 1,0 2,0
l impact
i number of b |
| impacts - 4 4 4
|
|
I
l
|
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kinds of ' The packages of variants
impact 1 and 2

' 1. impacts-plane

2. impacts-plane

3. impacts-plane

, 4, impacts-plane

HO O

O]

The package of variants
1. impact on generating

'
{
l
l
I
|
I
|
|
l
|
i
i
I
l
|

line 1-2
| 2. impact-on generating
line 3-4
3. impact-on generating
' line 5-56
4. impact on generating
] line 7-3 '
5 Drum test number !
turnover of
and roliing drum ' ¢
only variants turn- 2 - 3
1 with top over ' .
covered

h-neight of package

hi-numeric value in accordance with numeric value of pac-
kage expressed in ca.

G-Gross Veight (mass) of package in kg. !
Gi1-Coeffiencient expressed in centiemeters, which numeric’
value of gross weight (mass) of testing package, expressed

e v— —— — — — p— —— — — —— e —

3.2.2- The reusable packages foreszen to (for) intercountry
turnover (group 2. Shonuld be resistant to double cycle (set)
of hazards (tests) according to Table 10

lforeover between first and second cycle of hazards
(tests) acc. Table 10 empty packages, reacy to back ways,
according to the practical custom by returnable
transportation, should be resistant to turnover and rolling,
heing subjected o five (5) turnover in drum tester, in
dependent of classes and variants of packages.

3.2.3- The packages designed for export products (group 3)
Should be resistant to hazards (tests) which sequences and
parameters, there are in Table 11.
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4, Testing
4.1~ Programme of testing

4.1.1- Individual test schedule. In order to examination of
packages compatibility with the standard of packages in
scope of resistance to mechanical damages in case of
individual test schedule (3.1) should be conducted
indivicdual tests according to table 12.

The individual tests should be conducted in the folowing
cases:

- Periodically in case when exist supposition
about incompatibility between package and requirement of the
standard.

- For campare different packages applying for the
some product.

- In case the matter of controversy.
4,1.2- iiultitest schedule

in order to examination compatibility with the
standard of packazes, in scope of resistance to mechanical
damages in case of multi test schedule (3.2) should be
conducted multi test, performance on every one package in
the sample, the following tests successively:

a) Examining resistance to defcormation by quasi stacking
acc. PMN.75/0-79163

b) Examining resistance to schock by free fall drop acc.
PN-74/079160 (or IS0-2248)

¢) Examining resistance to vibration acc. PN-75/079166 (or
IS0 2247)

d) Examining resistance to inclined impact plane acc.
P}N-74/0-79152 (or I1S0-2244)

e) Zxamining resistance to schocks by turnover and rolling
acc, Pli-70/0-79161

The multi test should be conducted in the
following cases:

- By monitoring package, for which as well the country as
international rules do not foresight to apply individual
tests,




TABLE - 12

IS.illo. Kinds of hazards| Ilethod of | Variants of packares
| (tests) for testing stbjected to tests

| indivicual test | according

| performance to 1

|

| classes of package

|

| 123,123 :123
!

| Shock by freelPN-74/0-72160 :

I 1 fall drop or xx X' Xxxu zZxx
| (drop tests) [(1IS0-2248)

| ;

l Shocks by PN-70/0-79161 |

| 2 turnover or S ¢ X ¥ X
| and rolling :(IS0-2876 ASTit |

| (Drum tests) ‘D 782-82) :

| ! :

| Inclined ‘PH-74/0-7¢162 ! ‘

| 2 impact : or P XXX XXX XXX
| (Inclined '1S0-2244 g

| plane tests) i ,

l f

| .  Quasi stacking PN-75/0-79163

i (compression . or

| 4 resistance) | ISO-2872 X X X XXX ] XXX
| (compression | IS0-2234 :

| tests) ; '

| i » i

I Shocks and | PHN-70/0-79163

| horizantal ’ :

| 5 shocks{impact) X X X

| (horizontal l

| impact and i

| shockstest) ? :

| : !

] Vioration PN~75/0-79165 .

| 6 (tests) or XXX XXX XX

I 150-2247 !

|

e e e SEaa Gm — S — —— — — — — — — —— — — P— Cr— — —— gty S S—ey Smmm o——-— —— e—t Wy r— et — B Gurary v SOrove we—y pm—
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- For compare different packages applying for the same
product

— In case the matter of controversy.
4,2- Choose and preparation of samples acc. PN-74/0-79155
4.3- Assesments of the tests results.
4.3.1- The package is resiscant to mechanical camage.
The tested package is resistant to mechanical damage, if
after individual testing acc. 4.1.1 or multi testing acc.
4.1.2 is not tecnical destructed and product is not damage.
4.3.2- The package is not resistant to mechanical damage.
The tested package is not resistant to mechanical damage, if
after individual testing acc. 4.1.1 or multi testing acc.
4,1.2 is technical destructed and product is damage.
4.3- Assesment of the group of package.

The group of package subjected to assesment should
be recognizing as in accordance with requirement of the

standard, if each one of package in the samples subjected to
the tests is resistant to the mechanical damage.
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Materials for one palkt

2 Beas 600 x 70 x 50 mm )

2 Beams 500 x 70 y 80 mm )} Hardwood, oak,

2 Cross beams 584" x 70 x 80 m ) beech or other hard
(grain ~L- to the plywood panel) ) wood with density of

above 700 kg|m

2 Plywood panel 600 x 500 x 10 nw

1 Aluminium sheet 600 x 500 x~2 mm
All wooden surface whittle

Materials for four pallets
8 Bcams 600 x 70 x 80 mn = 0,00336 m
8 Beams 5&x70§180m = 0,00280 m
. 8 Cross beams 584" x 70 x8Qmm= 0.00299 m '
[
3 8
3 0.00913 m
Total timber ~ 0.0l m_ '
' 2

8 Plywood pancl 600 x 500 x 10am = 2.4m
Total Plywood ~ 2.8 m2

Aluminium sheets 600 x 500 x 2mm = 1,2 m2
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Annex 13
List of additioral equipment and ﬁiﬂg le testing and calibration accessories
Sli.No. Name of Equipment Specifications Suggested
Suppliers
! 2 3 &

Electromagnetic drop
table with peak-G-meter

Auxiliary equipment for
p.1 /above/ as well as

for field study of hazards
and calibration of other
testing equipment

To study the properties of
cushioning materials in
dynamic conditions with
guide vertical drop dynamic
testing mechanism

a-Adjustable cross head
and release mechanism

b-Drop head platen
c-Box for lead shot
a-Amplifier type 2626
b-Two charnel microphone

power supply type 2807

c-Two channel Amplifier
type 2634;two pieces

d-Bumb recorder type 2503

or

Tape recorder type 7003

e-Vibration exciters
type 4810

f-Vibration transducers
/accelerometers/

type 4370-5+2 heads

type 4731-S+2 heads

type 4321-three pieces

type UA-0322;type 8305-S

type 8306+type ZR-0024
g-Portable Oscilloscope

1.Tetronix Inc.
P.0.Box 500
8averton Oregon
97005 USA

2.Karl Frank GmbH
694 Weikeum/
Bergester

FRG

Brllel and Kjder
DK-2850

Naerum Demmark

td /02/80-05-00

National
Matsushita
Japan
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2 3 4
Impactograph For field and laboratory 1.impact-0-Graph firm
or surveys of mechanical hazards USA
PIRA drop 2. PiRA -
recorder Leatherhead

uni ted Kingdom

Thermophil with

accessories

For quick measures of temp.

of air and surfaces of materials
samples or packages ~type hbhh
in carrying case temp. range
60°C to 250°C with semiconductor
probe

Hygrophil with
accessories

For quick measures of relative
humidity

Type kh51-3 with sensors and
extension cable type bhi4/4
and carrying case

Ultrakust Gerdtebau
GMBH

HA~375 Ruhmansfelden
FRG

Strapping devices

Suitable for metalic straps,
non-metalic straps, wire tying
~semi automatic; Smm to 25 mm
strap width

Signode Corp. Deptt.
k46 PMC 2600 W.
Western Av.Chicago
lilionois 60647 USA

Stitching devices

Stitching machine for paper,
fibre board, jute

Stapling devices

For stapling hardboard,
corrugated and solid
fibreboard

1.Beckchards Machine

Church Road
King of Prusta PO

19406 USA

2.5potnoils Juc 1100
Hick Road Rolling
Meadows Illionois
6000 -~ USA
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Annex 15

VISITING INTDUSTIRY - SUNMARY

Visit to: Soyuytice Sirketler Grubu
Ankars ~ Eserboga

Date: 86.10.07

Visited hy: Kr Zdzistaw KCETRC - UxIDO Expert
The Packaging Centire TSE

Ferson seen: Mr Raivan TOSYA - Head of froauction Department

Modern plant of medical accessories-production on a tasis

of licence of American Corp. Jonson and Jonson. Raw materials
are imported. Froduction so far is supplied for indegenous
market. They faced some problems with liquids wnich are
packed firstly in individual polyetnylene container of
capacity about 4,5 1, then in corrugated fibre boxes.

The ccxes with products are stored in warenouse in seven
layers. Customers complain from time to time for leakage

of containers ia boxes.

Pindings

Because immediate observation did not inaicate any
inadeguation in performance of pacxkage, it was decided
to send samples to the Packaging Centre for testing by
static test and compression test.

The boxes witn products are now under stacking test.
quasi stacking test on compression testernas oeen

just implemented.
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Visit to: Ardex Pisirici ve Isitici
Bolu
Date: 86.10.13

Visited by: Mr Zdzis¥aw KCSTRO - U¥IDC expert
¥r Recep DEVECI Mech.Eng. /Msc/
The Packaging Centre TSE

Person seen:Mr Veysel Sever - Dep.Dir.Production iauager
Mr Frgin Derxunt -~ Dep.Dir.Technical
Mr Bilgin Ergun - Head of Quality Control Dep.

A very big modern factory on the area of 30000 m2

and 27000 m2 under production buildings. They manufacture
mainly elecirical and gas kitchens and accessories for
domestic market and for abroad. One day efficiency about
12.000 kitchens. They faced with many problems of pacikages
put particular concerned witn exports tc France.

General costs of package are 2.5 % of costs of production.
They are exporting also to Algeria and Egipt. The kitcrens
are packed individually in wooden batten and boards,
corrugated fibre board and polyuretane foam /styropor/ pads.
They use a lot a incividual as well as multi unit pac<ages.

The visitors found a lot of defects in packaging
materials as well as in packages performance.
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The following suggestions were made:

- to apply other ways of fixing bottom of the
xkitchens to wooden frame

- to eliminate multi unit boxes for gas kitchens
and accessories but to apply only externalwrappin3s
and polypropylene straps,

-~ to change place of applying metal straps to
electrical kitchens package,

- in the big multi unit packages for export corner
joint of crates should be changed for "taree way
corner® joint and smaller general .olume of crates
should be made in orcer to save costs cf freight,

- some practical advices were made concerned with
proper nailing as well as wita selecting of woocden
packaging materials.




Visit to: Demantas Demircioglu Fntegre Ambalaj
San. ve Tic. A.S. Hencex / ADAPAZARI

Date: 86.10.14
Visited by: Mr Zdzistaw KOSTRO - UKIDO Expert
Mr Recep DEVECI

Ferssn seen: Mr Sabri Kalaycioglu - Plant ¥anager

Modern plant constructed three years ago in ordéer
to produce wirebound boxes and pallets. The plant
employs 200 peoples including 6 engineers. The area
of production building is abtout 2.500 mz.

The equipment of tne plant is modern, mostly from
vest Germany, some from the U.S.A. ana Italy.

Findings

The production process is carriasd on in proper ways
with excertion of moisture of w00( w.é xind of nails
used for nailing pailetis.

The proper advices in tais matter were maae.




Visit to: AEG Eti Tlektrik Endustiri San. A.S.
Gebze /Kocaeli

Date: 86.10.15

Visited by: Mr Zdzisfaw KCSTRC - UXILO Expert
¥r Recep DEVECI -Mech.Eng./Msc/ -
The Tackaging Centre - TSE

Ferson seen:Mr Selami SUBASI - Froduction Manager

A very big mocern factory of A.E.G. The factory
procuces mainly transiormers, electrical switch
board and accessories and electrical eugines for
mechanical vehicles.

They manufacture for domestic demand and for export.

Most of products are packed in wooden crates and cases,

some of products do not sensative on mechanical
and climatic hazards are shipped to the custonrer
on wooden pallets only.

The substantial parts of wooden materials are cf
very low quality and construction. Cases and crates
are made not in proper ways, moisture of wood on
reasonable - air dried level.

Some products are overpacked and some crates are
too big in cemparison with equipment insige,

The suggestions were made to send some technical
specifications to the Packaging Centre in order

to re-elaporate in proper ways. X

x/ The tecnnical specifications have arrived ana are
now under elapvoration. The particular advice Doy
Expert has veen made,




Visit to: Turkiye Sise ve Cam Sanayi Fabrikalari A.S.
Cam Isletme Tesisi
Gebze/KOCAELI

Date: 86.10.15

Visited by: Mr Zdzisiaw KOSTRO - UNIDO Expert
Mr Recep LEVECI - Mech.Eng. [Msc/ -
?he Fackagine Centre - TSE

Person seen:Mr Taner HALECI - Deputy Director

The moaern big plant manufacturing aressing glass
mainly for industrial purposes as: sun protected
window glass, mirror glass and winascreen.

The plant is equipped with very modern automatic
and semiautomatic procuction machines made in

¥est Cermany.

The production ispacked in traditional for glass
sheets triangular racks as well as in wooden crates
and cases. The costs of packages do not overcome

5 % of costs of the product.

The plant has good organization of packaging
department. Tne timber is dried and of gcod quality.
The construction of packages is alsy proper.

Some problems with window glasses are occuring
eventually by packing window glasses into partially
empiy cases as well as by unproper fixing pacxkages

on venhicle or careless unloaaing.

Tne problems were discussed with plant represeatatives,




Visit to: 0zeler Flastik ve Ambalaj San. A.S.
Istanbul

Date: 86.10.16

Visited by: Mr ZdzisYaw KOSTRO - UNIDO Expert
Mr Recep DEVECI Mech.Eng. /Msc/ -
The Packaging Centre - TSE

Person seen: Mr Okan ESIN - Main Engineer

The plant under extension, manufacturing plastic
containers and bottles of high and low density
polyethylene, cups made of polystyrene.

Phe containers are manufactured on a basis of
blow moulding and cups ~ injection moulding
techniques.

Phe machines were imported from West Germany
/3akum aru others/, some auxiliary equipment
was made in Turkey.

They do not face with problems of packages

but they are interested in packaging / main
production/ testing and elaboration of packaging
standards as soon as possible.

They promised to be in contact with the Packaging
Centre,in particular with transport testing
laboratory.




Visit to: Tarim ve Orman Bakamligi
Orman Urtinleri Genel Mfldlirltgl
Absap Ambala Fabrikasi
Antalysa

Date: 86.10.30

Visited by: Mr ZdzisXaw KCSTRO - UNIDC Zxpert
Mr Recep DEVECI - Mech.Eng. /Msc/ -
The Packaging Centre - TSE

Person seen: Mr Naci T#ysiz - Dep. Director

The big wood production factory owned by government
situated on 8 hectars. They manufacture different
types of wooden boxes and pallets from own wooden
raw maierials / logs/, mainly pine. The factory is
equipped with West German machinery, the auxiliary
equipment is made in Turkey. The raw materials are
stored directly on the ground, logs are not protected
against solar radiation. A lot of cracks and other
defects can be observed there. Tne cutting edges

ani sawing bands are not always sharp. The thnickness
of cleats on small boxes seems to be too big in
comparison with the purpose - for fruits anu vege-
tables mostly. The costs of raw materials anounted
55 % of overall costs.

The ractocy shoula pay more attention to logs yards
a1é sharpening of eages of procuction macnines.

The construction of woouen boxes is proper.

The factory faces problems connected wita selling
wirebouna doxes, which are stored in warehouse

about two years and any customer wants to ouy these
boxes because of the price, but tnis is more
marketing problem.tnan tecanical. The technical

discugssions with directors were conducted.




Sept. 17

Sept.22-23

Sept.24-26

Sept. 29-320

Annex 16

ITINERARY Cf THE MISSION

From 17-th September to 28-th
November 1986

rrival in Ankara about 19:00

Meetings with the UKDP and TSE officials

in order to get acquainted with tne scope

of work,laboratory equipment and other
facilities.

Adjustment of Job Description the real
possibility of implementation ana preparation

with the Counterpart Director actual work plan.

Elaboration of specification of indispensable
apparatus and auxiliary facilities in order
to enable full working capacity of transport
package testing laboratory.

Meetings with repregsentatives of supplying
firms as: Brtlel and Kj#er, Packard, Loyds
ané otaers.

Conducting with counterpart trial tests

on compression tester wita corrugated fibre
boxes. Meetings with delegates of UNDP/UKIZO
¥r Barucha and Mr F.E. Madi ana discussions
on the subject of tripartite review of thne

project.




"t. 1-3

Oct.9-10

Oct.13=-17

Cect.20-21

Discussing with counterparts on lhe subject

of indispensaole work to be done in connection
with enabling of tests pertormance on main
testing equipment as incline tester, comgression
tester and vibration table.

Preparation of specifications and sketch of
auxiliary facilities - see Annex 12.

Visiting timber market in Ankara 1n oraer to

puy proper wood for laboratory auxiliary
facilities.

Visiting medical auxiliary facilities
manufacturing in factory at Esentoga 27 km

from Anxara.

Discussing, in workshop principles of pertormarnce
of auxiliary fac¢ilities for transport testing
laboratory.

Elaboration of materials for technical session
wita the Packaging Centre starf. Iaplementation
of tecnnical session on tne suvject: niransit
Fackages - tne purpose ana coraitions of

perrormance" - see Annex &o.

Visits to factories in Bolu, Zencek, Gebnze,
Istanpbul - see Annex T5

Zlaboration of materials on a oasis of factory
visits. Acquaintance with Turkisn Jtandards
concerning woouen materials ana cerivaies.
Freparation oJ materials for tae second
technical session wita the staff of tne

Packag ing Centre.




Oct. 27-29

Cct. 3C-31

Nov. 3 - §

Nov. 6 -~ 7

Rov.10-12

Nov.13-14

Implementation of tne techmnical session con
the subject - "™ Tne purpose of testing™ -
see Annex 7.

Coanducting tecrnical discussiors witn
counterpart staff on packaging subject.

Preparation of tecnzical materials for
visiting factories.

Discussions wita countergart uvirector.
Sinopsis of the paper for t:ae semiaar on
the subject or woouen pacxkages.

Yisiting factory at Antalys - see Anuex 15,

zlaboration of findings from visiting factories,
Selection of materials for seminar.

Discussion with counterpart on preparatory
steps for conaucting stac«ing tests for
Esenboga Medical Factory.

Elaboration of materials for semiar on the
subject: "Designing, reriormance and testing
.f wooden cases".

Selection of tecnnical slides /6O pieces/

to support discussion during semiar.

Pinisning elaboration of materials for seminar.
Elaboration or guidelines on the subject of
stacking tests - see Annex 8.

Elaboration of guidelines on the subject

of quasi stacking tests - compression test

-~ see Annex 9.

Carrying out stacking tests witn counterpart
staff in laboratory conditioning room.
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Nov. 17-19 Elaboration of general tecnnrnical guicelines
for transport pac«age =metnod of testing -~
see Arnex 11.
reparation to tne sexinar.

Xov. 20 Delivery of tre lecture on seminar on tre
subject:"Designing, performance and testing
of woodern cases".

Nov. 21 tarting preparations of "Technical report”.

Nov.24-26 Implementation of elaboration of "Tecanical
report®. Conducting technical discussions
witn counterpart concerning assessaent of
AEG factory tecnnical specifications.

Nov. 27 reetings with the UWDP and TSE ofricials
and summing up discussions on tne subject
of tae mission.

Kov. 28 Departure from the Esenboga Airport.






