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INTRCDUCTION

The government of Jamaica is establishing a Packaging Department

in the Bureau of Standards, Kingston. A UNIDO Project was
implemented in March 1979 to assist in this activity. The

project is described in the project document "'Establishment of a
Packaging Research, Testing, Develcpment and Information Department
at the Jamaica Bureau of Standards, Kingston'', DP/JAM/77/008/A/01/37
April 1978.

Mr. Schmidt is the sixth of ten (10) specialists being recruited
by UNIDO to help train the staff of the Packaging Department in
their specific fields of activities.

The consultant concentrated on training the staff members, especially

his counterpart in the technology of transit packaging.




B. Conduct of the Mission

Mr. Schmidt arrived on the 31st July 1580.
Immediately on arrival a work programme was drawn up to ensure
that all subjects of the job description were covered as

adequately as possible. The programme has been added as Arnex I.

Fifteen formal presentations (lectures) for the staff members
were made (see Annex II).

Visits were made to producers and users of different packages
and to handling facilities (see Annex I).

The treatment of several packaging problems was started and

partially finished as on-the-job-training for the counterpart.

On the 15th October 1980 a Round Table Conference was held

following a series of charts on !“The tasks of the packaging
laboratory."

Mr. Schmidt left Kingston on the 27th October 1980 for debriefing
in Vienna.




SUMMARY

The list of the equipment scheduled for the Centre, especially
the Transit Packaging laboratory, was checked with reference
to their appropriateness for the tasks of the centre and

for possible additional pieces of equipment.

Characteristic for the list is that it contains effectively
only such equipment that is absolutely necessary for the

functioning of a Packaging Centre of this kind.

The already existing equipment was checked with reference

to their functions. Propositions were made for the
manufacturing of devices to adapt the equipment to different
Tasks.

An educational programme was performed on the following levels:

Daily teaching and training the counterpart in testing
technology and problem solving methods,

three times a week performing a lecture of one and a half
hour for the staff members on journey hazards and their
simulation by testing (see Annex II and III).

presenting the head of the Centre and the counterpar:
with definite packaging problems of the industry during
visits and discussions afterwards,

Performing a Round Table conference to bring the staff members

in contact with questions of participants (see Annex IV).

A direct advisory service was offered to and accepted
by several enterprises.

The recommendations concern activities that had been started
but must now be continued (observations,tests for the industry,
tests to determine the actual state of the packaging production
in Jamaica),

The recommendations also concern the application and improvement
of test programmes, the creation of a data bank based on the
Centre's activities, additional training and development and
research work.




(a)

Activities and their results

Ecuinment of the Transit Packaging Laboratory

A list of equipment to be supplied for the Centre had been
established. This list was checked with reference to pieces
of equipment that would be additionally necessary for the
Transit Packaging Laboratory and to the appropriateness

of the equipment scheduled already for this laboratory.

A revolving drum for dynamic testing is not necessary, because
the same function in a more scientific manner can be performed
by the drop tester and the inclined plane. Besides that there
is no 1S0 Standard covering drum - testing.

Devices for measuring journey hazards have not been scheduled.
It seems to be reasonable that the laboratory could employ
the vesults concerning the intensities of journey hazards that
have been obtained by many packaging institutes in the world.
But it would be advisable to have: at least one portable and
reliable <thermo-hygrograph to be used on journeys

specific for Jamaica's exports

Nowadays shocks can be measured electronically but at the stage

of development of the packaging centre it is not recommended because
meaningful interpretation of the data calls for extensive study and
maintenance of the equipment,calls for costly servicing by skilled
electronic technicians from the suppliers.

Impact measurements may be performed as des¢ribed in Annex V or
by studying the damage or deformation experienced by the product
or its packaging. A balance for weights of at least up to 100 kg
should be obtained to determine the weights of packages, products
and their substitutes for dynamic testing.

Slabs of 25 kg weight were designed and manufactured out of concrete
to be used as overloads or substitutes for packages to be stacked.




(b)

The weights are used for stacking and vibraticm testing
but should also be used for specific types of impact

testing on an inclined plane (see Annex II, 13).

An additional wedge-like device to perform shearing tests
on the inclined planed has been conceived.

A device to make the inclined plane appropriate for the
use as '"'drop hammer'" (device for testing cuchioning materials)

has been designed, manufactured and used.

Education of the counterpart

The functions of the compression tester, the stacking-test-device,
vibration table the drop tester and the inclined plane were explained
and discussed in answering the following gquestions:

How does the equipment work?

what does the corresponding manual say with reference to operating
adjusting, maintenance?

What kind of test can be performed?

What journes.are to be simulated by these tests?

Wnat differences between real transit conditions and test conditioms
must be taken into consideration?

what are the standards for the different tes:t methods?

¥hat parameters of a test are not fixed by the standard, but must be
decided upon?

What can be done to get as ruch information out of a test as possible?
How to judge the reliability of test results?

How to write a report about a test or an investigation?

The counterpart has participated in the visits and discussions
concerning the packaging problems described in Dd. He contributed

to the anzlysis of the problems. In doing that the methcd described
in Annex III page 22 has been explained and employed.

——— .
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The counterpart also participated in the 15 lectures held

each second moraning for the staff members (see Dc and Annex II

and III). The topics treated during these lectures were

partially repetition; for the counterpart that gave him the

occasion to contribute more to the lectures and to deepen his

understanding.

Training of the staff members

The topics treated during the 15 lectures for the stafi members

were the following:

01
02

06b
07
08

09

10

11

12

12a
13
14

15

Function of packaging.

Distribution system.

Hazards (example).

Relationsbetween product,packaging and transit process.
Hazards (calculation of forces).
Climatic hazards.

Figures concerning hazards

Cptimal package

Distribution system

Transport subsystem

Distribution system

Storage subsystem

Distribution system

Haadling subsystem

Cempression test IS0 2872

Comparison:

Stacking test ISQ 2234

Compression test ISO 2872,2874
Possible uses of a-!'Compression Tester'
Possible uses of the "Inclined Plane”
Unitization

Freight container

During the lessons in order to explain and demonstrate a topic,

charts were used and produced that are now available at the Centre

for further discussions, tzaching and as a basis for future

development. (See also Annex III and IV).




The main aim of these lectures was to spread a basic knowledge
and understanding of transit packaging technology to all the starff
menbers because it was important for each staff member to have an

appreciation of the work of other laboratories.

Another aim hasbeen already mentioned with reference to the

education of the counterpart (see Db): To complete and to deepen

his knowledge on his special field.

t seems to be reasonable to emphasize the following rules empleoyed
in the charts of Annex I[Iand in all the discussions that had taken

place during the time of this mission:

1. B8y using appropriate test methods and test programmes costs for
export may be diminished and the probability of a good arrival
already of the first shipment to a new market may be increased
and thereby an important pre-suppesitiaifor invading this market
may be fulfilled.

2. Appropriate test methods and test programmes must be based on
a good knowledge of the hazards occurring during the whole transit
process and an assessment of the significance of the differences
between the conditions existing in practice and the conditions used
in testing. To make this assessmentc as rzliable as possible the
testing conditions should be adapted as much as possible to the

journey conditions.

3. As to the improvement of existing packages or the development of
new packages a method should be used that is based on a thorough
analysis of the problem and synthesis of the solutions for the
partial problems to the total problem (see Annex IV and Dd).




Problems of the irndustrv that were treated

"

Sreakage of big glass boitles

S

After finding out that the breakage rate increased after a
definite change in packaging it was recommended to add
additional cushioning material to compensate for the change.
Besides that a test procedure was developed that allews to

test dynamically glass bottles and the effectivity of cushioning

material.

An essential feature of this development is the following:

if the analysis of a problem has come to the result that only
a specific part of a package or a unit load is concerned

it is very often possible tofreatcenliy this part.

In this manner test costs are diminished and the reliability

-

of the results is increased.

-

Packaging plastic bags filled with powder in corrugated board

Containers.

This case was a good example for the influence of the produc:%
properties on the design of packaging and for finding the
possible solutions of a problem, especially the problem how to
increase the resistance of a corrugated board case against
compression. Besides that it was a very gcod example for the
task of a Packaging Centre to test acéording to the wishes of
the client, but also to give its advice in drawing the
attention on this testing not being appropriate to solve the
real problem.

The real problem was the following:
How to design a package for plastic bags filled with powder
so that a stacking height of 4.5m . would be admissible?

There were two possibilities:

(a) Design the package so that the container and an inner
supporting structure (lining and/or fittings) would be
strong enough to withstand the compressive force produced

by stacking 4.5 m of the same cases,




{b) Design the package so that the bazs filled with powder
are loaded by the weight of the stack.

For (a) thora may be the following

solutions reasonabie:

reinforcenment of the case used before by z liner and/or

fittings with as many supporting vertical edges as possible.

For (b) the following solutions must be investigated:-
telescopic type of case,

case without 1lid combined with a bag made of plastic or
paper, paper bag filled so that a rather stiff and flat

package is produced.

3. Unacceptable deformation of sachets

This problem gave the opportunity to experience that a problem
concerning cnly an in admissible deformation of the basic
package (the sachet) could be well tackled only in analysing
the influences of the packaging processes, the design of the
sachet, its arrangement in the retail package, the retail
package itself, its arrangement in the transit package and the

transit package itself.




(a)

b)

(<)

(d)

(e)

(1)

(1)

Recomrendations

Continug the investiations concerning several packages

mentioned in Dd.

Continue the observations of loading and unloading operations
in different places, orf the behaviour of packages, transported
on different means of transport (trucks, railway, airctaft and

ships), of packages stored in warehouses and in the open air.

These observations are very important for completing
continuously the picture of the real transit conditions
and to achieve a realistic and realiable judgment of testing

results.

The observations should be recorded in writing, taking
photographs and films. They should be completed as nuch

as possible by measuring the mechanical and climatic pnysical
gquantities (forces, accelerations, vibrations, temperatures,
humidity) essential for the hacards. Instead of using zeasuring
devices, indicators may be used to determine the intensities

of the hazards at least approximately (see Amex V).

Use the reports, photographs, films, charts of the
Annexes II and IV to create a data bank on the base of the
experiences of the Packaging Centre that could be very important

for every day and research work and education.

Continue the visits at users and producers factories and
warehouses. It is there that very often the causes of damage and
rroduced by inappropriate packaging processes arnd bad treatment
of packaging.

Continue the activities aiming at analysing Jamaica’'s production
of corrugated board cases, impact board, wooden crates and
cases, pallets, bottles, etc. This analysis should contain:
Gathering all the information that can be obtained concerning
these package in using the questionnaire of Anmnex IV.

Testing the essential properties, determining points of
weakness and points where the material is not completely
utilised.




(f)

(h)

(i)
(3)

(x)

(=)

(n)

(o)

- 12 -

),

Continue the activities aiming at the improvement

of existing packaging and packages.

Apply the appropriate test programmes (multi-test-schedules)
for the simulation of specific transit processes on the
packages and unit-loads that had been developed for this

purpose.

Compare the results of test programmes and the judgment
based on them with the results of real transit processes,

the conditions of which must be well xnown.
Perform field test according to Annex III.

Amend the test programmes (the kinds of tests, the intensity
levels and the sequence of tests) so that the damage caused
by testing correspondence to the damage caused by real

transit processes.

The devices mentioned in Da should be manufactured, tested

and used.

The head of the Transit Packaging Laboratory should try %o
get an additional engineering training concerning properties
and testing of materials in general, mechanics and technical

<rawing.

Visits to packaging exhibitions would be heipful to broaden

knowledge and experience also in transit packaging.

Jevelopment and research work should be performed on well based
knowledge and experience, on the data bank and on a mind open

to clearly identify problems and recognise possible solution,

One of the most important fields of research work is to
investigate the possibilities to use local materials for the
production of packages e.g. bagasse and bamboo. Very often
good solutions are to be found in combinations of different

materials to utilise the good properties of each of them.



ANNEX I

Schedule for the activities.




MONDAY, AUGUST 4

Independence
Day.

- e

MONDAY, AIGUST 1)

TRAINING PROGRAMMEE - TRANSPORY PACK TESTING

TUESDAY, AUGUST S

Introduction
- - terminclogy

U SN Y

TUESDAY, AIUST 12

WEDNESDAY, AUGUST 6

* Counterpart :Journey hazards

WEDNESDAY, AUGUST 13

Counterpavt :

Journey hazavds, compression testing

ERNST SCIMIDT - 31 JULY TO 31 OCTORER, 1980

THURSDAY, AUGUST 7

. stacking tests,

ERIDAY, MIUSE 8
compression - -3
THURSDPAY, AUGUST 14 FRIDAY, AUGUST IS
St e m e e v e ———— w e oirn cer - ew ‘
(o)
o
'




Page 2 . .

MONDAY, AUGUST 18 TUESDAY, AUGUST 19

9.0 am

Seprod visit

e Counterpart: long term compression testing.

WEDNESDAY, AUGUST 20

MONDAY, AUGUST 25 TUESDAY, AUGUST 26

WEDNESDAY, AUGUST 27

9.0 am

J.pP.1. visit

Wi —ee——-c - Connterpart ;. lupact testing. Dy

9.0 - 10.30

Talk - Transit,
handling, storage.

op and inclined plane.

Edpe,

THURSDAY, AUGUST 21

2.0 an

JoPL T visie

Influence of box design parameters -——- —

FRIDAY, AtGUST 22

round table

2.30 - 4.0 pm

wirpl

corner and face impacts

|}
THURSDAY, AUGUST 28 FRIDAY, AUGUST 29 .

w

'
Participation in 9.0 - 10,30

Talk - handling
processes
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MONDAY, SEPT. 1

9.0 - 10.30 aw

Talk - Transport

TULSDAY, SEPT. 2

9.0 - 11.00 am

Grace Kennedy

processes and visit
hazards
2.30 pm
Visit to port
facilitics
- Counterpart:

WEDNESDAY, SEPT, + 3

9.0 - 10.30 an.

Talk - Storage
processes

Testing, theory and practice

MONDAY, SEPT. 8

TUESDAY, SEPT. 9

WEDNESDAY, SEPT.10

9.0 - 10.30 am

Talk - Transit
pack testing,
general rules

W e e e e

Visit to two
freight forwarding
conpanies

Counterpart:

Climatic tes

9.0 - 10.30 an
Talk - Laboratory
simalation of
transport and storage
condition; compression

. High humidity, corrosion,



THURSDAY, SEPT. 4

9.30 am

Visit to local wood
substitute

—

FRIDAY, SEPT. 5

9.00 - 10.30 am -

Talk - Transit pack
testing, general

manufacturers rules.
—— — —— -+ o W - —— — " *
[}
- |
o
THURSDAY, SEPT.11 FRIDAY, SEPT.12
.

vain, sunlipht, heat -~

9.0 - 10.30 am

Talk - Dynamic
compression in
transit
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MONDAY, SEPT. 1S

TUESDAY, SEPT. 16

WEDNESDAY, SEPT.17

9.0 - 10.30 am

Talk. Dynamic
compression in transit
{drop test, inclined

plane).

9.0 - 11.0 am

JNEC lcecture
Packaging for
Shipment

Counterpart:

9.0 - 10,30 am

Talk - Laboratory

stmulation of other
transit hazards

Journey simulation. Design of test programmes

THURLDAY, SEPT. 18

2.0 - 11.0 am
Visit to Ministry
Agriculture,
Inspectorate

ERIDAY, SEPT,19

9.0 - 10.30

Talk - taboratory.

simulation of
climatic hazards

e e ————— .>

MONDAY, SEPT.22

TUESDAY, SEPT.23

WEDNLESDAY, SEPT. 24

THURSDAY, SEPT.25

FRIDAY, SEPT.25 =

L

9.0 - 10.30 anm

Talk - The design
of transit
packaging,
guidelines (1)

&~ .- Counterpart:

9.0 - 12.00 a.m,

Visit to banana
packaging station

Teansit pack design with

9.0 - 10.30

The design of transit
packaging,
guidelines (2)

reterence to compression, vibration, shock and climatic forces ———-—--

9.0 - 10.30 am

The design of
transit packaging,
guidelines (3)




9.00_- 10.30
Talk - The design
ol unit loads,
guidelines

TUESDAY, SEPT.30

Visit Fruit and
vegetable export
packaging centre

WEDNESDAY, OCT. 1

9.00 - 10.30 am’
Talk: The design of
pallets. Guidelines

THURSDAY, OCT, 2

Visit. Fruit and
vegetable export
packaging centre

FRIDAY, OCT.3

9.0 - 10.30 an

Talk: Marking for
cxport.

Product propertics
Packaging matcrials

»&—— Counterpart: Cooperative week testing samples fvom IPL, WPPRL, Grace cle in presence of their representatives -
using the test sequence devised for export journies to Cavibbean, Europe and USA,

< Counterpurt} Unitisation, palletisation and other unit loads. Strapping freight containers- | - oo vmmnnn oy
A '
MONDAY, OCT. 6 TUESDAY. OCT. 7 WEDNESDAY, OCT. 8 TINRSDAY, OCT. 9 FRIDAY, OCT.10 &
—— [l
9.0 - 10.30 9.0 - 10.30
Transit test Transit test
sequences (1) sequences (2)




MONDAY, Oub. 13

TULSDAY, OCT. 14

WEDNESDAY, OCY. 15

9.30 - 12,00 noon

Round table

2,30 - 4.30 pin

Intervicws

THURSDAY, OCTr. 16

—— e

ERTDAY, OCT. 17

MONDAY, OCT. 20

TUESDAY, OCT. 21

WEDNESDAY, OCT. 22

THURSDAY, OCT.23

FRIDAY, OCT. 24

Counterpart:

Report preparation,

discussion and reproductio

gt am e e e
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rage ?

MONDAY, OCT, 27 TUESHAY, OCT. 28 WEDNESDAY, oCT, 28

Consultant lecaves
for Vienna

X future plans

‘ <——— Counterpar®: Final discussion —>
|
!




29

THURSDAY, OCT.

30

FRIDAY, OCT.

— e v




ANNEX 11

The charts produced during the lectures on Transit Packaging

Technology.
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*» transit packaging

- 22 -

FUNCTIONS OF PACKAGING

Erotection of goods to be distributed against loss
and damage caused by the mechanlical and climatical

-

hazards of the distribution process.

Rationalization: dJdecrease of distribution (transport,
handling and storage) - cost by means of an appropriate

package.

Information to gquiie those involved in the distribution

process.

"Adjustments to the requirements, needs and taste of the

target market/customer”.

retail packaging ———
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DISTRIZUTICN SYSTEXM

A system designed to bring goods from the producer (i)

to the user (Bo).

He Ta 42 TQ #1 A Ly 'ﬁ: e
[ Y- Y 2 » L1 2 ‘: . 3 1 i ] -I 3\
L] L) v ) L] [ 1 4 I L4 3 T T
Ao A 3 .30
G G+P 6> &

At (A) the goods (G) packed in package (P) leaves the
producer, between (A) and (Ao) goods are prerared for transit

e.ge. Prepacking.

At (so) delivery to the user, between (3) and (30)
the transit package (G + P) is unpacked, retaill packages
are used for cispensing purposes.

31,2’3, dandling processes: goods (packages, unit loads)

are moved from one means of transport or storage to another.

Ti 5.3 Transport processes: goods (pack, .l) are moved
| At |

in direction to the user without change of mode of transgort.

S1 2 Storage processes: goods (pack, u. .)remain at
’ LN ]

or.e point during a more or less definite time.

U=1’2,3-~'
2 (Hu, Tu’ su\ = Transit process (transit package)
U=l

*9S0/01Is 4130/1
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Example: Hazards occurring during transport on a sea-ship.

(,{) DZSIGN OF THE SITA-SHIP ¢

(a) heights of the hold regularities.

—— 7}
L ’4-» -~ . . )
N I U b5, (b’ maximal rolling and pitching

04w B HLa———

[} ¢ \ - -

0.4 H),o Y C=34; T . acceleration,

| Va
v ’ (c) vibrations,

ventilation
speed

\::, duration
the route

weather —p=%nold’'s
(3) consequence of ,,———”" other load -~ climate
the route

(C) Manner of using the ship.
Specific stcwage of cackages
at a specific point of the
ship's hold.

Specific manner to steer the
ship.

H
Y ..
. \\

Ue - s 2 4
bo 'S ecogh LI .. (D) Influences on the nackace

A boo 0 by a,b,¢,
L ¢ vertical forces, horizontal
— s— y, h,= 807, forces, hold's climate.
P
e [ 4
— 'é i I = QU d
L [ ~n

(E) Influences on the contants

by D.

compressive stresses, bending
stresses,




—~
Precipitation \ - sun
AN N YN - s
\
\\ \ \\\ 7 /
\\ N oW 7 //
\ \ AYERN Compressica
\ \
\ [
1

Product to be protected k
against joupney hazards shearing

c a . e—D Jalla
Friction / / / / / [/ [/ [/ Vioration

2 - case, to protect 1 against compressive force
3 « cushioning, to protect 1 against izpact.
4 - desiccant, to protect 1 against humidity.

S = closed plastic covering

‘_-

_—
_—

/’

80%
Ri

1+42+3+44+5

complete, filled, closed package
1 = contents, goods, products

2+ 3+ hbes

packaging
2

(empty) packaging, container, case.
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Calculation of forces

EAZARDS

(a) static vertical (compression) forcess
b Wi W -T % ' »
_ HERIN F,.=(4-h) €.R.q
| ST
Lil i
/ T T 77 77
NENE R | i
-3
‘ W= S’V ﬂ N/J‘/T
h 2= va\i‘}\l o_{: ek&. A = Area o7
1 Vs V°‘“~'\Q < a gzé‘:ege exzosed
Ve any e VZ vl dye g c‘raiw‘s{ e
(b) dynamic vertical Zorces
Tad * Tos zaxizum * 17
* 705 mizizmum % 949
(¢O0 Zorizental forces (dynamic)

IW= 1CC00 kg

?hd naxigums = °°2

= 10000 kg x Q.13

= 1000 N

T ':'J./U':"

= 10CCCO ¥ x Q.2
=2200C0N
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EFFECT ON PACKAGES

Hszards Tests ZSct on Packacges

1. Hich ! TSO 2233 | Accaleration of  Increase in
Cetericration plzzticity of
processes plastic packsgas

Pomneratire Cecrease in R.H.

2e Low Increase in R.H. Increase in

hrittleness

3. Solar radiation Increase in brittlensss of certain
pizstics

4e High Atmesrheric corrcosion
detericration of food
decrease in maechanical strencgth of

Relative humidity papar & toard

Se Low Dehvdration of focd
Chznce in dimansicn of wooden
n ”aces (in ccrblnat;on with 1)

6+ Lcw air pressure | ISO 2873 | Bursting cf packages (gas Silled

and gas proofed)

7. Precipitation IS0 2875 | Similar to 4, but more intense
esvecially if it lasts for a leng
ercuch time

8. by gases Corrosicn

Pollution

9. by particls Corrosion (influence or the velccity
of corrosion)

10. Pungus (Pessidble in connection with
optional R.H. and T)

Deterioration of focd, paper~Xoard

1. ?;Zﬁ;gies) Deterioration of wc:2, paper eic,

12. Rodents As 11




CLIMATIC HAZARDS AND THE RESPSCTIVE PROTE = METUODS

1. Stora in 2 coolad reoom
Insulation for cutting the heat seaks
2e Store in a heated room
Insulation (as in 1)
3- Use of reflectors
Sreciz2l storzge
Jse of materizls that zre not susceptable to radiatien
4. Xeeping the atzospherz ¢f a closad systzam dry
Usc of protective layers
Se Controlled precipitaticn
6e If a system must e kept closad it must e designed to
withstand the sScssible pressure dilfersnces.
I 2 system must not be Xkapt closed then properties Zer
ecualizing the trassure should be prcovided.
e Use of water resistzant packacing
8. | Frovide a cover that is impenetrable to the resgective
gases,
9. Provide a cover (package) that Xeeps the particles out
10, | Tse of fungus resistant materials or fungicidal acddi-
tives
prvinc (according to 4)
11. { Use of insecticides or specially trezted packagin
materials.
12, | Use of speclally treated materials

Store in areas that are free of rodents

Store so that theée 1s easy access around the package
to enable the centrol of rodents




JOURNEY HAZARDS

According to the experience of the "BFSV" (institute of Export
Packaging in Hamburg, Federal Rgpublic of Germany)

STORAGE
HAZARDS STACKING HEIGHT (m)*
MEAXNS OF STORAGE NORMAL RARE
Warehouse quay, or any 3.5 7

place outdoors

Warehouse with racks 1.5 2

*Concerning dangerous godds packages see IMDG - regulations.
Climatg: -corresponding to the weather. (Climatic zone, season), neighbouring
cargo, air pollution, protection against precipitation, radiation.

HANDLING

BAVLING

|
HAZARDS DROP MEIGHT Hd (m)

l MASS OF PACKAGE(kg) NORMAL RARE
Smaller than 25 kg 0.8 1.2
26 - 100 kg 0.4 0.6
Bigger than 100 kg 0.2 0.3 .

|
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JOURNEY HAZARDS

According to the experiences of the "BFSV" (Institute of Export

Packaging in Hamburg, Federal Republic of Germany)

TRANSPORT
HAZARDS H (m) A, (8) (2)

H Stacking Height* Vertical Acceleration orizontal

i Acceleration

| MEANS CF F, (H) v, (@/s)
TRANSPCRT Frequéncy of Horizontal
A Velccity
v

: |

) Sea Normal Rare Normal Rare Norzal ‘ﬁare

r ]

| |

. Sea-ship 3.5 6 0.1 4 0.1 0.3,0.2 0.1, i 0.2g

f Ccnventional ,

! 0.1, 8.0 0.2,8.0) .7 0.1H, } 0.1H,
Sea-ship 2.0 2.0 0.1 9 0.1 0.3,0.2 O.lg }0.2g
with container 0.1, 8.0 0.1,8.0 0.1H, 0.1H,
Aireraf: 1.8 1.8 0.2g
Truck 2.5 3.5 O.Sg 1.0g 1.5 /s 2.7 a/s

r 30 -
ISHz IOOOHz
| Railway 2.5 2.5 0.3g O.Sg 1.8 m/s (5.0 »/s
2 - 2 -~
ISHz SOHz

*Concerning dangerous goods - packages see IMDG - regulationa.

Climate corresponding to the weather (climatic zone, season), the neighbouring
carzo and the manner how to use the means of transport (storage, ventilation).
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OPTIMAL PACKAGE

Cverall costs

(packages,
insurance,
dazages, {reight
loss of goodwill)

—>
- ) .
?°‘C’\a5mﬂ Co$¥s C.-
. . ’/ [
A package may ve called optimal =when the overall ccsts Cc-
caused éirectly or indirectly by the packaging are a cinimuz i.e.

the sum "package cosis CP" and "costs for dacage, insurance and loss

of goodwill Ci" is a minimum.




DISTRIZUTICN SYSTEM 1.8 HAZARDS

' 1.1—s .1 Possible stacking hsight
1.1 THE TRANSPORT MEANS 1.2— .2 Stacking method

Sea ship without freight- l.é —» .3 Stacking duration

container on deck. R s
container 1.2 —» .4 Stacking position

1. TRANSPORT SUBSYSTEM

Sea ship without freight -
container under deck.

Sea ship with container on deck. 1’% —® .5 Vibrations of the Supporting
1.2 surface.

ea shi» with container under deck. . ]
S ? Cther vertical accelerations

12_‘11—0 .6
1.2.1.5— .7

1.6 = .8

Truck without containmer. Horizontal accelerations

Truck with container. . .
Duration of accelarations

Railway wicthout container.

Railway with container. .Y,

y Wit 1.8 -»+ Vertical Forces:
Aircraft without container. -
Constant forces
Alrcraft with container. ' .
Slowly alternating

-
(28]

MANNER OF USING THE TRANSPCORT MEANS Quickly alternatin

Normal . ' Horizontal forces
tad 1.2 . Climate of the envirenment
1.3 NEIGHBCURING LOAD 1.5~ (their intensities and duration:
et or dry 1.4 =
Moveable or fixed 1.6 —m|
1.4 CLIMATIC ZONES TO BE PASSED [
Mcderate v
wamid, warm Different stresses and styains
Warm of the goods and the packagine.
Colé ’ )
1.5 QUALITY OF THE RCUTE 1.7--- .  PROPERTIES GF THE GCCOS
Normal Susceptibilities
bad Weignht
1.6 DURATICN OF THE TRANSPCRT Size and share
e,g, One day
One week

Four weeks,




2.1

2.2

2.3

2.4

2.6

DISTRIBUTION SYSTEM

STCRAGE SUBSYSTEM

THE STORAGE MEANS

Cpen air, on the ground
Open air, on a platform
Under a shed on the ground
Under a shed in racks
Warehouse on the ground

Warehouse in racks

MANNER CF USING THE MEANS
Normal
bad

NEIGHBOURING LOAD
Wet or dry

CLIMATIC ZONE
Moderate
Humid, warm
Warm
Cold
DURATION OF STORAGE
e.g GCne day
One month

Some years

PRCPERTIES OF THE GOOD AND PACKAGING

33

Susceptibilities ] L

HAZARDS

Possible stacking weight
Stacking method
Stacking duration
Stacking point

"v
Vertical constant forces

Climate of the environment

|

Y
Stresses and strains” on the
goods and packages. They
should be admissible if not
loss and/or damage will occur.

A

|

i * and other changes
e.g. corrosion.

Weight
Size

Shape




DISTRIBUTICN SYSTEM

3.

w

3.

w

2

HANDLING SUBSYSTEM

(Seizing, lifting, displacing,
putting down, leaving)

MEANS CF HANDLING FOR
SEIZING AND REIFASING

Hands

Hands and handles

Fork of a fork lift truck
Ropes of a crane

Clamps of fork lift truck
Spreacder with bolts for
freight container.

For Lifting, displacing, putting down

Hands, shoulder
Hands with handles
Fork lift truck
Crane

Container bridge or

Railway wagon

MANNER OF USING THE MEANS OF HANDLING

Normal
bad

3.1.3.2

PROPERTIES OF THE GOOD AND THE PACKAGING

Susceptibilities
(especially to impact) -

Weight
Size
Shape

S

3.4

-

HAZARDS

Drop heizht

Bumzing height

Impact velccity

Xinds of impact

surrace

frequency of rolling.

H
e
v

Test drop height

Drop sequence

Test travel length (or
impact velocity) on the
inclined plane.

Stresses and strains’ on the
goods and the packaging,
they should be admissible or
loss and/or damage will

occur.

i

* and other changes
e.g. breakage.
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Comopressiozn Test
method 1 method 2
) !
mey M May net HE T 4‘ !
1 'l T "~ ! / \
ok = | —— .
T e b .
v i
displacezent k,% L
s, bl i v
TR o
- P
—>  Li.eof;
(straining rate) -
- e
-2t
= 10 zn/zin. -
Al O
+ 3 ca/min.
Parameters that for rormal for adaptation to transit
nust be fixed srocedure practice.
(comp. spec)
ieq : o c ' O 2=
conditicning 20°C 65% r.h| peg 38 85% or 25 23%
(Is0 2233)
'ﬂ..__A o r"" -
Attitude of test o C_
speciren ; E ‘ ! M e o s
RSy e s | b | 3
- S Loyl :
force distribution ‘ & ; Ea r
| | | \
| ! J————— T
[, it S o, i ' !

duration

some minutes

some days, or weeks.
(5. 2234 or 2874)



"STACKING TEST® (IS0 2234)

ay tilt F

7 . {
n'g‘r‘*‘JT:.JTJ\ vyl -
BRES
Lk
Nt ¥¥1s
%, £,

Predetermined compressive force F - here produced oy nass m - causes

deformation (strain)here: compression Ah o 4h _x 100 % = or breakace
ho

(collapse) of the test specimen s, & h must be measured,

tn may be: some days or weeks, ZEnvironmental clizate must be predeter=ined.

"Comoression test!" (IS0 2372)

pay/may not tilt

Predeterzined displacement ah

N
causes Force F «

F is8 measured hq using known relation F = flt
t, in some zinutes.fonditioning must bve

predeternined,




Possible uses of the "Compression Tester"

37

Performing:
”Q' TRat |
! ; 1 3 ]
} .t' Té?"f"l "compression test'
(1s0 2872)
method 1 normal

method 2 procedure

Utilising the parameter
to be decided upong
r«u'r tStacking Test!

% (?-_TLj using the compression
technique. (IS0 2874)

"Bending Test"

i "liail extracting test"

Simalarity:

Stacking hazards during
storage and transport

processes.

Replacement of dynamic

test with compression

Compression stresses in

products

Bending hazards e.g. pallets

Bending stresses in products.

extracting - forces in nailed

boxes or pallets,



PCSSIBLE USIZS CF TYT 'INCLINID PLANE* - 38 =

Jg%onuahin 1}
4 : :
Tnemie coempiestion

(a)

(v)

(a)

transport and harndling tazards
characterized by decelerations
of masses in packages (d) (e)
(a) (¢) zasses pushing against
packages (b)

masses on packages (e)

Investigating:

cushioning zmaterial eampty
packages complete package ’
with reference to every
dynamic stress.

(compression, temsion, bexzding,

torsion)
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UHITIZATION 3Y WENTIT LCADSM

ZTUNCTICNS

1. to asseable
packages (or
goods) into

"unit loads" | ‘

platen, sheet shrink stirapping
(stretch)
wrapping
(-—'—-o--- + o e e g, — - ! et "'.""'-"
. T B 5====az§aa;-aaé P
: t r " . | It strapping c=d
——e i ; i i in (platezs)
. e ——— 3 Q rs
o 1
O : Hoor ol
4 -3 N i ! i
spot-gluing —_—
outer
container
2e to handle the slip sheet clamps
the "unit loads"
without the use . -
of f.l.t ; : ' ;
. ‘ .
=, — i —
N ; | |
platform . _ pre-slung cethod
’____\ s : .
J \ ! VAR
i ¢ 1 : t . '\
/; | 'L’—‘ﬁ‘f
i{ \ ’ N
sxids
with - ae use pallet shrinke
of fork 1lift palletless unit
tIucks - -
] .
A _.i { , k"TﬁZ’-"La
PR - il ~
winged p. tubes
; —t [
R




Advantages of unit loading in comparison with packages:
Reduction of handling costs
" " the packaging costs
" W " probability of pilferage

Disadvantzage of unit leading:
Increase of costs by unititation zmeans.

Lo8s of warehouse volume,




FRZICAT CCNTAINIR

o]

View A_1{ ]

View C

(20)

e

aoors

-

. dunnage to keep tize load
in =% its place

———————————

a stack of containers

free space between bottom of contairer 3

and root of container 2 prevents tre rooF
from being loaded by 3

, iéflated bag to keep the load
ina% its place




ANNEX III

Testing Technology.
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TESTING TECHNCLOGY

1. Cefinizion of zh

w

tarms

"Tast and Testing Technology”
g X

in this context the term '~:3t" means 1 procacdure that determines
the behavicur of a material or manufactured product unier specirfic
cornditions. This behaviour is described by nmeasuring one or aore

specific properties and their magnitude.

Tests may be laboratory or field tests. That mezns tests may te
carried out in a laboraztory; that is to say under predetermined

laboratory conditions or in practice, in the field, in 2 definite

0.

istribuzion system, that is to say under the conditicns orf the
system that may be pre-determined only to a limited degree.

1SQ 3130/1 uses the term “"distribution trial.” This standard
describes what should be recorded when carrying out a rield test

or distribution trial (see also 5).

"Testing Technology' comprises the general rules that shculd Te taken

e Tield

into account in planning and performing tests especially in ¢
of packaging.

IS0 Standard 4130/1 and 2 concerning 'General rules for the compilation

of performance test schedules" is used in this paper.

2. Cther Basic Ta2finitions

2.1 Test specimen,
The objects that are submitted to a test are called:
test specimens. Test sjecimen may be one of the follcwing types:
. 2.1.1. A piece of a material or a definite shape and size e.g. according to

the respective standard.

. 2.1.2. Apieceof a product or a packags e.g. an edge of a corrugated board
case.

2.1.3. The product e.g. the empty package or the complete filled and closed
package.
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mialti-test-Schadule

"Multi-tsst-schedule.” Tnis means a saries of tests that are
performed one after the other in using the same test specimens or

in using other test specimens.

Sampling is the activity 5 select a definite number of test specizens
out of a lot of products in using a dafinite method guaranteein

the selected number of products - the sample - represents the whoie

4

-

lot. Such a method is described in ASTM D=35.

Materials tests and package test

S
Cne should distinguish between the following two kinds of tests:

g

Tests in which all the details are rixed by a standard i.e. the

test equipment and the method of using it. Nearly all material tests
telong to this kind of tests. The report about such a test, thererore,
Tentions onlv the respective standard and the results obtained arcter

having used it.

.

Tests in which only some of the details or parameters are fixed by
3 standard but have to be fixed by the person who uses the standard.
Nearly all tests concerning 'complete filled and closed packages' are

in this group.

1S0/4180/2 names the details that are not fixed by the standard:
""factors requiring quantification" but one must not only decide on
"quantification' but alsc on details like"attitudes cf the test
specimens.' [t is, therefore, proposed to use as a general

tern for variables that are kept constant for a special purpose:
""sarameters.’ ‘The parameters of a test method and their realizations
are described in the context of the description of the test methods.

{see Annex II).

Possicie Purzoses of laboratory tests and multi-test-Schedules

Zefcre choosing or conceiving a test the purpose of the test should

e known, The following are the possible purposes:

3
o
lad]
&%
]
(a9
o
(e
(2]
»
"
ot
o
(1
ol
*
o]
‘v
(1]
3
el
*
[«

s of a product (package) correspond to the

recuirenments of the relevant specifi-ation. This specification nmay

cuying the product. (see 7.1 of ISO 4180/1).
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have to show if properties that are essential Jor the dirferent
stages of production ceomply with set standards. These are normaily
e

internzl standards of the sroducer based cn previous experiences.

inz cut if a package is appropriate for a specific zurzese.

Z.3.the tests on “complete filled transport packages' have to
oW the suitability of a package to withstand the hazards of a
specific distribution srocess. (see 7.l.a of ISC 318C/1).

This means that the test conditions have to simulate as closely
as necessary the conditicns that are thought to exist during a
specific distribution process, e.g. the export of boxed bananas
froem Jamaica to New York.

~—

T2 following rules are conseguences of this recuirement:

{a) Hazards cccurring simultanecusly in oractice

must be simulated by a test that submits the test specimen
simultaneously to the corresponding mechanical and climatic

conditions.

o 4

(b) Hzzards cccurring one after the other during the distribut

'

on

rocess must be simulated by a "multi-test schedule.'" Tais

"l

comprises a sequénce of tests applied to the same test specimen.

-~
0
—

The levels of intensity to be used as test conditions depend

upon the intensities of the conditions to be expected normaliy
or rarely during a specific distribution process. Rare conditions
which usually mean high level of intensity are to be taken into
account when the product is very expensive or very important

or dangerous for its environment. (see 9 and 10 of ISO 4130/1).

Finding out how to improve a product (package)
(see 7.1.C of IS0 4:30/1)

Normally :nere will be ore or more standardized tests that seem to be

appropriate to test and to measure those properties that are t
imoroved. If not, existing tests must be adopted to the speci
suestions cr new tests must be conceived. The intensity of the test
cerditions to be used for this purpose normally should be raised

to the highest possible level, i.e. until breakage or deformation o

1

sufficient other deterioration has been achieved. This procedure
vields infcermation about the differences between test specimens, if

there are any.
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Finding out the causes of -SS3 and Iamage tnat has occurred
see T.1.b of I30C 313Q0/1%.

-~ b C At - -n T ~ Ay Y-

Th: Tests must ve coalelved so thzt they repeat or simulate as

1

exactly as possible the conditions believed to have occurred.

[
Ty T0 rerroduce the same damage by varving these condition
- - - - -

hat may occur in reality.

w
t

2 PR ; . i amd O . S g -

Fl?;lng QuT oW TQO Lmprove exL:t:ng STeCIIICATIINS Cr LCw o
- 1.~k » o — S o3 ~ . -~

2ETa01lisn Ndw 3Tecrilcaticns

b
Cne has to determine zll the tests necessary to simulate all the
nazzrds occurring inside and outside the users factory. Then cne
nas to determine the properties that the packaging shouid have
t0 withstand these hazards.
IS, nevertheless, the delivered packaging fails, there are three

sossibilities:

{a) <the tests required by the specification have not been
performed correctly.
(b) <the treatment of the packaging has become worse.
(¢) <there are one or more properties of the packaging that have
not been sufficiently identified. In this case the specificaticon
should be changed to cover also this or these properties
Laboratory tests and field tests('distribution trials”according to
IS0 4178)

-
B

ield tests subject the test specimens to the conditions of the field
i.e. in that context: to the conditions of a specific distribution
process ;that means; after having decided the itinerary, the means of
transport, the test specimens and their arrangement in the transport
means care must be taken only to measure and record hazards and not

to influence them in any way. Field tests only yield sufficient
information about the suitability of a definite package for a definite
distrit.tion process, if the hazards have been measured and compared
with the hazurds of other Jistribution processes of the same type.
Under these conditions it is possible to find out if the hazards
naviag occurred during a field test have been normal or abrnormal

{see chapter 4.3).
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5; Tiald tests should be performed s0 that i;ri"; the zzme jcurney
reasonasle sa:utions To a problem should be subjected to the sane
az=zxds.  In this manner, sufficlenc Sormaticn zay be zZzineld Ior
finding out the optimal soluticn to each groblem that had to e
investigzted by the Field rtest.

tresses applied durin; laborztory tests are ccmpletely predeternined
a2fter having decided what standard should be used and now it snouil
Se performed. In a ladoratory gon2 test specimen can yield the seme
¢r more information as several test speclimen: Iin a Iisld Tast Tiatzuse
it is nossible to vary the intensity applied on this test specizem.

6. procadure for the "Compilation of Mul.ti-test-Schedules'

{according to ISO 1i30)

"The step-Dy-step procedure 1s as follows:

(a) 'identify the el:ments of the distribution systez" i.e. the
different transport, hancling and storagse procasses.

(8) '"Jecide what hazards tiese elements involve"

fode!
-

"decide which tests are necessary to rezresent or sizulate

these hacards.”

This includes as a matter

of fact the negessary decisiens
about those parameters of a2 test that are not sufficiently

determined by the test standard.

(é) "decide what are the :asic values of the test intensities
asscciated with the distridbution system and the particular

package" or determine the 'mnormal” intensities according

to data published by BFSV. (sce Annex II).

(e} 'decide what test-intensity-modifying-ractors, if any, shculd

te applied to the normal values of test intensity’” or use the

values for ''rure' hazards given in the table of 3FSV (see

Annex II).

(f) ‘"place the
o the

order:

tests, thus identified into an order corresponding

respective system of distribution or according to the following
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"Conditioning Jor raesting (ISC 22335

Testing costs zre determined by costs per unit of time for perscns and

egulpment involved in the test and the time needed to determine and

r
f

a

O perrora the tests TO iSS

* T A . % -
ss their resuits and to write the T 29T,

2sting costs may be diminished by using one or more of the Sollowing

1
o

]
[e8
|5
b
rt
(14
U4
[
w
o
o
[
ot

allow one to draw sufficiently reliable conclusicn

Test duration of scme days or weeks may be raducad tc short-time tasts

¢f some minutes or hours if the correlation between both kinds of test
are known. Time normally worsens the properties of a product, therefore
short time tests must compensate this influence of time by exaggerating
the test conditions e.g. co-rosion tests are perrormed in higher humidicy

than in reality occurs in order to shorten the time.

The number of replicate test specimen should be restricted as much as
nossible depending upon the purpose and the kind of test e.g. if the
range of distribution of test results is rather small the number of

Teplizate test specimens may be reduced.

Time for designing and describing a test or test sequence may be
shortened when test programmes that may occur often within the scope

of work to be done by the institute have been fixed previously in

every detail.
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variadle on the D

a
wasn other variabl

rasults produced by thenm are negzligibie i.e. that thevy are zuch
smaller than tlhe variations of production for a definite sroduct.
ASTM Szancard D1749.

"inter lzboratory evaluation oI test methods used with pzzer and

9. Substitution af eoriginal centents of 3 packaze to be uszd o
testing ourcoses

Qg
Ve
[£8)
V3
[+

All dymamic tests - vibration test, drop test, imclined

1<
z2st, rolling test - must be performed with filled package

"]

Static tests also need filled packages when an influence of the
contents on the test results may be expected. The contents

normally will not be the crizinal cne when it is possible tha

ct

iz will be destroyed during the test and winin 1its replacement by a
substitute seems to be admissible.

he rfollowing recuirements shculd be fuizilled by a substitute

for a solid original contents:

The same means, the same cenire of gravity, the same size of all
cad - tearing faces, the same stiffness, the same friction between

-arts of the contents.

’ The following requirements should be fulfilled by a substitute
for a liquid or pourable contents:
. the same volume

the same density

the sane flow behaviour.




ANNEX IV

The charts produced for the Round Table Conference. .
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QUESTICNNAIRE CONCZRNING:

Information to be found cut by the Packaging Centre
Properties of an existing/new/requested empty package/

completely filled package/specific package.

1.

2«

3.

4.

Se

Behaviour under compression/bending.... according
to ISC 2872, normal procedure:
1. maximum force?

2. deformation under wax, force?

Behavicur under compression/bending... according to
IS0 2872 and IS....

1. Admissable force?

2, deformation under admissable force?

3. admissable deformation?

/s
Behaviour under impact according to ISO 2244/2248 normal
procedure:
1. Observations concerning the product?

2. " " " packaging?

Behaviour under impact according to ISO 2244 and IS ...
1. Observations concerning the product?

2. r " » packaging?

Behaviour under the influences of "multl test schedule”
ISeeee? |
1. Observations concerning the product?

2. " " "  packaging?




SOME GENERAL RULES CONCERINING TRANSIT PACKAGING

1.

2.

3.

4.

As soon as a transit process and a product have been
fixed, the package must be designed so that it

can fulfil its functions with a definite probability.

Each decision, each change concerning the transit process

the product or the packaging may influence the cther ones.

The package must be designed so that the packaging only
produces the additional properties to withstand the

journey hazards, that the product itself misses.

The results of the P;ckaging Centre's work are the more
reliable, the more reliable and complete the information
is concerning |

experiences with packaces

damages

product properties

journey hazards




ANNEX V

The use of indicators to determine the intensities of physical

quantities, characteristic for transit processes.




The usae of indicazors to deternine the intansities of zhwsiczs!
euzntitias characteristic for transit srocesses.

czparing the unknown intemsity of a paysical cuantity w_th the
calibrated change of a definite property of a standardised nmaterizi,

exnosed to the same unkncum intensity of the physical cuantity.

Phvsical guantity : temperature
ITs intensity : ? oC

Standardised material: mercury thread
definite property

- e N
or tiis materiz:

.e

length
"An indicztor' does the same, but it is mot standardised, althougz!

czn be calibrated in comparing its indications with an azpropriac

o

measuring device.

often integrating properties so that it allows to find ocut a complete

range of iafluences.

£xamples for indicators:
{1} Indicators for temperature: papers that change their colour arter deing

exposed to a specific temperature.

{1i) Indicators for relative humidity: unprotected stecl parts get rusty
depending cn the humidity (and the pollution)in the surrcunding air
and on the endurance of exposure. The calibration can be performed in
using a climatic chamber.

($ii) Indicator for shocks: . brittle pieces loaded by definite
masses break if the acceleration of the masses reaches a definirte
magnitude. Plastic material (e.z lead) is deformed by a force
that is determined by the mass of a load on this material and its
acceleraticn. The calebration can be performed in using a compression

tester.







