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I. Introduction

Objective

According to UNIDO project and job description of
DP/INS/86/005/11-4, the consultant was at Balai Besar
Industri Kimia (BBIK), from 15 November 1988 to 15 January
1989 with the purpose to support the creation of material,
personnel and informational capabilities aiwed at the
solution of problems related to packaging for physical
distribution, through testing fa development and

certification.

Documentary  output is intended to orient the
development of standards and procedures for testing, of

laboratory equipment and personnel capabilities.




II. Summary of Conclusions and Recommendations

The level of interest and commitment of the
Institute’s transport packaging technology staff must be
raised, as well as the level of relevant technical
education and information. A higher degree of involvement
with the industry, through participation in committees
with clear objectives and sense of importance, especially
for the development of Indonesian standards is a
recommended stimulus to the raise of these levels, with an
attribation of responsibilities. Training is another way
to raise these two levels. Pilot projects with support
from the industry are suggested, together with the study
of standards and literature, as the principal form of
training. A programme for the chief of staff at Michigan
State University, School of Pachaging and st the Packaging
Technology Center of the Technological Research Insi:itute
of S. Paulo State (IPT) in Brazil is also important as a

stimulus and training.

The laboratory still needs equipment, cevices and
instrumentalion in order to have some importance to the
industry. The only important equipment installed, a
compression table, needs repair, spare parts and
calibration. The Irstitute needs technical assistance in

electronics for repair and maintenance of equipment.

New equipment was proposed, to be built at the
Institute’s Workshop, for horizontal impact, drop, static

compression and other tests.




Proposals for iIndonesian standards were advanced by
the consultant and discussed in an internal and two
external seminars, with the staff and with participants
from 20 to 30 industries. It is expected that these
seminars started a process of larger interaction of the
Institute with industry and governmental and private

agencies.




III. Observations and Activities

1. General

Indonesia, as a large archipelago, a developing
country with a growing internal market and an actual and
potential exporter of substantive volumes, has a necessity
of improvement in quality, quantity and economy in
packaging for physical distribution (transportation,
handling, storage). That necessity requires the
application of technology, imported and nationally
established. Technology, as a result of efforts in
research and development, engineering and organization,
standardization and quality control, oversteps the limits
of particular indusiries or sectors, assuming the
character of a national objective. As a part of these
efforts in Indonesia the Instit-te for Research and
Development of the Chemical Industry - BBIK - is involved
in the creation of capubilities to support industry in
development and certification of packaging. These
capabilities are presently limited by insufficiencies in
personnel, equipment and information (especially on

slandards).

2. Organogramme and Personnel

The Packaging Unit at BBIK is organized in three

areas of activity:

- food packeging technology
- packaging materials technology

- transport puckaging technology

23




Each of these areas has a specialized laboratory
being installed and a staff with the following

organogramme and composition in the area of transport

packaging:
Packaging Unit
Director
Mr. D. Karyadi
Food Materials Transport Packaging
Packaging 44J Chief:

Mr. Sulaeman {Chem. Eng.) |

1h o ——— e —————

Mrs. Eva Dasmita (Chemist)?
Mr. Menanti
! Mr. Supadmo
| Mr. Toton

Mr. Jamaludin
Mr. Rudi Hardi

Of the Transpor: Packaging group only the two first
speak some English and ure university graduates with the
JICA course of packaging. They show a low degree of
commitment or concern about the objectives, activities and
importance of their work. Working hours are very flexible.
Initiative and responsibility are very centralized at

general direction of the Institute.

3. Space and Equipment Received

A space for the Transport Puackaging Laboratory is
provided in a large building once destinated to a food

processing pilot  plant, of which the equipment,




American supplied, is a long time abandoned, with no care,

no cleaning, occupying a large area. It was proposed the
concentration of the new laboratory equipment in only a
small part of the availeble area, so as to separate it
from the o0ld equipment and to make easier the operation
and maintenance. Even with this concentration, the new
laboratory has much more area than necessary. A lay-out
was proposed by the consultant, with this concentration,

as shown in Annex 1.

The equipment supplied by the project was there for
long time, uncrated, subject to dust and corrosion.
Manufactured by Caynes (USA) are a compression tester, a
repetitive shock table, a small drop tester and .uick

release device for a larger drop tester to be built.

Alsc in place a 100 kg scale, a pedal operated
stapler and a paper cutting guillotine. A large and strong
table was found as adequate for preparation of box

specimens.

4. Information

A good source of technical information is being
provided by the project, in co-operalion with the

Indonesian Packaging Institute.

The 1library of DSN - Standardization Council of
Indonesia - has the ISO standards for packaging, as well

as AST™ and JIS and other national standards.




There are no Indonesian Standards for transport

packaging.

In an attempt to raise the 1level of information,
involvement and participation of the staff, an internal
sewinar was conducted by the consultant, with 17 sessions

of one hour, three days a week.

Two external seminars were also presented by the
consultant, as part of the efforts of the Institute to
interact with industry and governmental authorities. One
in December 14, 1989, at the Ministry of Industry and the
other on January 12, 1989, at the Institute, these
seminars had an altendance of between 20 to 30
participants each, with many manifestations of interest
and involvement. The pamphlet prepared for the last

seminar is preseoted in the appendix.

5. Stardardization

The main purpose of the internal seminar was the
discussion and formulation of proposals for
standardization of procedures, test methods and
specifications, necessary for the experimental work of
development and certification of packaging performance.
The results, in terms of proposals, are outlined in the

above mentioned pamphiet.




6.

Considerstions abcut the Present Equipwert

Caynes equipment is in principle compatible with ISC

standards. Somme comments about this equipment are

necessary:

a;

Repelitive shock table

This table has a rotary motion, accepted by ISO but
not accepted by ASTM. It has very little value in
terms of simulation of accelerations found in
transportation. It is not a vibration table, as
usually called, since vibrations in truck or rail
have RMS wvalues around 0,2 Lo 0,5 G, while a packagc
i this table bounces with more than 1 G, in o uon
sinusoidal pattlern. Bouncing in transportation occurs
only with louse packages in a truck at rcar, far from

the centre of gravity.

The table at BBIK was ins!alled over a seismic block
resling over sand. Some setlling may occur with 1t ime.
Problems of maintenance, as lubrication and
replacement of belt drives, are envisaged. The sand
around the seismic base is a serious threat to roller
bearings exposed under the table. Suggestions to
close with cement the gap between the seismic base
and the floor, with soft wooden spacers embedded,

were made by the consultant.




Small drug tester

Tables have a circular movement with too low opening

acceleration and intensive shock at the end.

Adjustment of drop height is not melric.

The consultant made suggestions of alterations in the
equipment: introduce a rubber pad around the bumpers
that would force the tables down at opening and
absarl shocl; open holes in the tables to  reduce
inertia and air resislance; to drill new holes in the
height adjustmenlt bar to standardized metric drop

heights.

Compression_tablc

Base plates indicated in  installation  muanual

%]
o

supplied werc not shipped.

A DC moter with unnecessary velocity variation that
reduces the reliability; force meter in '"1b’hg’ when
more appropriate would be N/kgf; a register with only
one velocity of paper (1/2 inch/min} and
impossibility to rewind; throw-away pens instead of
rechargeable, are some of the regrettable features of

this equipment.

When installed, a fuse was blown at the
instrumentation circuit and no replacement was found
in Jakarta. A provisional fuse wus assembled by the
consultant. No specification of fuse or circuit

drawings were - cesented by the munufacturer.




The motor was not operating. Only in the consultant's

last week it was realized that holding manually the
ICM Cuttler Hammer Type M Relay, the motor would
operate. It was possible, then to apply the plate
over the load cells. The instrumentation was then
found completely uncalibrated and not holding peak

values of load.

Indications on how to calibrate the instrumentation
with the use of dead weights were given b; the
consultant, as well as a demonstration on how to
calibrate speed. Deadweights will be necessary also
for static compr _ssion tester. It was suggestced to
obtain a 50 kg certified mass with the governmental
metrological authority, as a reference for
dublication, wusing the received scale, of deadweight

masses made with plastic jerricans and dry sands.

Necessary Equipment

A set of tools for maintenance, repair and operation

of equipment, 1like screw-drivers, pliers, wrenches, is

immediately necessary.

A humidity and temperature meter must be installed in

the laboratory.




In order to capacitate the laboratory to perform a
series of standardized tests, a special structure was
proposed by the consultant. That structure combines the
following purposes:

inclined impact test;

~ drop test;

- static compression test;

- puncture test;

- concentrated compression test;

- handling (lifting) test;

-  handling of loads to and from trucks, especially
packages or unit-loads to be tested;

- if provided with an electric hoist, with two

velocities, stability of stack or slide angle

test;

- handling of low pressure test chamber;

An estimate of cost for this structure, drawings and

plan of lucalion are in Annex 2.

Another equipment necessary to install, at
practically no cost, is a drop tester for packages of
infectious substances, with a maximum mass around 15 kg,
hanging from the roof structure over an existing seismic
plate, for 900 cm drops required by UN/ICAO/IATA. The
quick release device supplied by the project may be used

here also.




8. Future Low Cosu. Equipment

An air compressor with line manometer and pressure
control valve will be necessary for leakage and internal
pressure tests. Leakage tests of small packages, like for
pharmaceuticals, may be performed in a glass dessicator
with a small vacuum pump. A vacuum pump is also necessary
for low pressure tests required by ISO - IATA. A vacuum
chamber that can be made at the Institute workshop is
sketched in Annex 3. Also possible to be made at BBIK is
the shower for rain test, shown in the pamphlets’s

appendix.

An oven is necessary for determination of moisture
content of materials and compatibility of package with
contents (shelf 1life). It was suggested that an existing

abandoned oven should be recuperate.
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9. Future High Cost Equipment

In relation to expensive equipment that needs special
budgetary conditions for purchase in order of priority are

suggested:

- climatization equipment of laboratory conditioning
- climatic chamber

- vibration table

The two last ones are only to consider for multiple
purposes if necessary, besides packaging, like development

and certification of products.

The climatization of the space presently destinated
to preparation of samples, on the other hand, is important
to standardize test conditions of paper and board
packages. In this case the compression tester should be
brought to this space. Errors of up to 20% may be observed
for lack of conditioning of corrugated boxes in
compression test. A lay-out of laboratory with this

condition is presented in Annex 4.




_14_

10. Training

The chief of the transport packaging group and his
assistant are expected to transmit to the technical staff
the information and ideas discussed in the internal

seminar, in a basic level at least.

Additional training will be provided in the project
for the chief of the group at Michigan State University
for approximately one month and at the Packaging
Technology Center of the S. Paolo State (IPT), in Brazil,

for one month.

Since most of the necessary equipment is not yet
available at BBIK, a training at wmore complete
laboratories, 1like at MSU School of Packaging and IPT is
necessary for the devzlopment, installation and operation
of future proposed equipment. Besides the study of
literature available, especially ISO and UN standards and
recommendations, the participation of the staff in a

committee, with representatives of the industry and




government, to develop Indonesian standards, other tasks

may be immediately taken by the group, mainly with

training purposes:

- comparison of results of compression tests of
boxes when isolated and when in a stack of two or
three, with different degrees of misalignment;

- comparison of drop tests of paper and plastic
sacks for cement and correlation with dart drop
tests of the material {to be -oposed to
Indocement, for instance);

- determination of the slide angle of paper and
plastic sacks and correlation with friction

coefficients of the materials.
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DRAFT OOST ESTIMATE OF MATERIAL
FOR-OOMBINED STRUCTURE AMD NEW GATE

value

100C Rp. Subtotal

Nov.88
1 140 522
{ 100 146
L 70 144
L 50 37
s 20 742
5 10 432

2.026
Tax 1.135% 304
Transportation 150
Total steel 2,420
¥eld, paint 150
Structure 2,620
Concrete 2.4m x 66,000 160
Wood 0.1lm x 400,000 40
2,83¢C

Others (bearings, pulleys, etc.) 170
Total of material for structure 3,000
MNew gate 1,500
Electric hoist (1 ton) 4,000

Total cost of material 8,500




- 18 -

AR TYILTL PN
~»

£

" oy SHILFDI /AN s o.. ..
e, . dOLS NOVE | ‘9e) O
eI ONY ANLI MY D =

naw eV ONIDYNIVY
saof iwssam| 40 ] avm !!J ..o::ﬂ,!
=1 vl {enas] eees| T Tt I
soni | v Tivus| ooom o T
toe | lomas] oots] "~ e[
” ‘ L1} [JINER)
_ tegr | 8 L 11 Mty
A ¢ seit o]
’ t. t o0 vl
t t " one]e
Iz ¢ ot
. 1 "1 ese|
i ' N
‘ e} sl
2 ol
’ Y
| ' (111
! ' oot
’ 113
t o
- ’ oot
¢ oons|
¢ 0001
vl oy 000t ‘o3
b T T e son ﬁlx.!..‘oqﬂlﬁ.ﬁ
i R Y o .r‘lloo..c,f&
L phvke Thl SRRt &

———  ———-t-an gee

- .0 .. ‘Av.J.\Ilv.‘Ir’u“rvl, =
Isve 21300800 B J

i

¥ 1 T

3

- Ma -‘—

g e

T e

”

nT28 O

-,

| o G

/ © \N@ |

(5]

|




- g S T L |
e | NV INIINE _........1 > ﬁ
* DT w1 | avI T oNIo vaIve |
SEO| AMDIMMT 1 O}  1YNIMIND NOI ;23S oM 1
Tl ee :s_?;&._...:. 03*&
A ..-ﬁ .A::.,._.‘!o._ o3 | ei
T e E W m
RN o
A St | ﬁ
N RPN ! 2._—: !
w w.« .‘M t .x w 2.,.4“: !
Loyt IARIYi
I oty “,‘"wﬂ_: ..!:l&.ﬁ
B I T Y N TR RN
o " m [ ’ ..:,._: !
A RS O w1 'ty
eyt ) _
= 0 R WTHYD
v o .ﬁ..
Yt t] “or oY
BT YIR T o0 ._H
Colee . o
]
i N . ] - -
.. —_—




tbererrrmmaa

7
' N
L e
SEC A-aA ] l
: C _— 1
' _‘A
. |
’ '
_ i ]
! ' '
| ]
I | ' L - YA |12 [e12 100_| 0 |
’ A - SN 0 COXEE N N = T A
) A ' l A Y4 [oe yas0 INT | & o
: | ' : 1 Cobes pouEr] -
i T+ - T 4+ i 9 |#404017 | 12 Bearng ¢ o
i ' i 8 o165 m oLt e e
§ : i 5 o 0 [ 7 %52 0020 (18 ¢
? o)) ¢- " ~ Typ [ 6 | 820:20M20 | 45 JBOLT | & NUT
‘ B E |8 . e mt) s |10+ 30 50 NN R
; r + — |4 [0 «%0  ]100 3 . ]
- ‘ : E N ! > [s0wro0  Juso BR® [v2) |
; PN - ' 2 vsosom oo | b2 | [ ]
. :E . 3 I 1 | Lsoesoes  [1200 R
5 B IS 2 ‘ ® wo secrion__jenonn|spec o1 [werionr _|oas |
P d ) 1y — - PACKAGING LAB [ BBIK |
2 M{'}’ . | j=g © Pecoveen 08] INCLINE IMPACT |y /unyuaiia’ |
- PELE 4
- SIDE ™ 1 -+ A— NO EPO) CART vooe |
| e o OFRE R LA £ YO




300 in0iam

....x N
uu_— ¢w<m<u . .:..o‘.w.o.z

A3 ANIY L G930
T avY1l  ONIOVNIVA

101 224slimna] WoTs 9330

#

I S i s T et very v
“,. Tlese ' wTverlT
' ¢! Tosy ! et o
Tt R L T LI A O I N A\ L | \ =7 7 A I R ==fios e el
[ v TI90e 08 ICEE]
TV T e Lt e ey i Z
L A S CL M KA i R O I
IR My e doed AL s
- e =+ k | :
t =
ST I S B TR < WD *] |

PY

- 21 -

321A3Q 3sv3i3y

[ |
|




i ' . v .
! | . H ) . . ' . . 1

DLy MIN e

_.\'\l\“ 1 i ' ' ! ' P ' ! !
C A | :
2R ! Lo M. T
1 . . :
/ I ALIAFLS TINEACD ,
~ / ' .
. / .
; / 2O ANCLLTNOL
Qo
v B 4 '
~ .k Nor L P e o Vi d o=+
o . “ . L e
) . ) v . C /
M ' r“ AR AR RNV ICIONK < ; : N ! -
= [ / oo v .U : . aw.VYUmo
< T P _ .
77vm | . . . B _ - |
AR V] i ) : . C -
. \ ' .
T Vs ! . B [ : i f < . it ”
. '
b ok L w j
¢ A i\ SN R S
{ 7 L : .
/ . . ﬂ | : _ _oomn .
\“ : , N 4592 ¢ea gox Quqﬁ#.-i...il N ,
1 M / , “ ' - \ \ \ : 4 -\ V\.QH.W.‘
| IETERRTRNRN R i Al
t _ “ . ' i ) N 1 ' \ . .\ T.\s N ¥ _ ... : / e o TTmr T T
! 7 Lo LR e R P ol nimy A N B
7 R T VR YA, WPl ” @I1 1207
\ ,,/ ‘T o3 Idivss v rm e mem s i d C q
/ § XLy \ o 0
. “ i N 00‘“ N h\\a\U\b\.‘ o
a7 N —l
._ “\ \ coof “ coop
= _\ h = Rl ‘ N
oAbl d Lok Ldkke L L Ll \\\\\\\LF.\\w\\:\ LB XA N “ : & F. e e Al D
R S . / e/
. oe
. 4 \<v<\.:.u
| #




Annex 3

T ST FFNER
Secovni e fo - - >

75 ™

yAcour: PORE] | |- S7Eecs PrRE

S7EEL PLATE  (DRoP 7‘537573)
ANCHOT L) 7o <CINCR £ 7T E

A S )
[ TESTE QL

Genera/
m@ ca o5 S




Annex 4

IV AT

Xl/uA;Z’-—e A
1hock fosker

PACKAG /NG _

4»4302/1/027 i

vﬁre
.Zc-/ ~vf

PYyiscAL S
S€P4R8 A 770N o
- - .

B }m}gc/ _ ‘ ;

ve '

. CC/MAf/{c—_D_
e _Ro0M

&' condihisacr

—— = 3
=
- .. N -
"i . o
a
- ]
LT
. - Sesder
_ - SAJ/:’M;—-z
. ) Fester
B} 1 - .|
) . _ ‘__(om sS/0m _‘_T_j :_
_ . _ resfer~ | . _ .-




- 25 - Annex 5

SACAKAG/NG

SLOR LLIYVS/ICAL DISTRIESTION

COS7 REDUCT/ON

=

LBEIK
SAKART7A

£ PICH LR
@ x £ er t‘ e ./’(’.C/é".?’""’g

N/DOO - 198




- 26 -

Foreword

To an increasing extentl it is realized that better packaging is a
significant component in the process of industrial development. For a number
of reasons.

Industrial production is mall production, so in order to make the
production feasible it is necessary to create a market which is large enough
to keep the utilization of the installations high. By enlarging it
geographically, by extending it time-wise, by gaining a higher market share,
or and most often by a combination. Packaging plays a crucial role in all
these aspects of marketing development.

The geographical enlargement requires better resistance of the
packaging to transit hazards, and better protective properties due the longer
transports.

Most products have seasonal or otherwise periodic variations. Because
the raw materials are seasonal, or because the market has a seasonal
character. Extension of the shelf life is in both situations important, to
increase the market by making the product available over a larger part of the
year than the actual raw materials season. And by improvement of the
production economy by spreading the manufacturing over an extented part of the
year when the market is seasonal.

In obtaining a higher share of the market the promotional aspects of
packaging are crucial. But sc is the reliability, the trust in a constant
quality of the product when arrived in the market. Especially in the export
markets where replacement deliveries may take a long time, and where survival
in the market is a question of reputation is packaging one of the most
important elements in the establishment of a constant quality at the time of
consumption.

Quality of packaging thus becomes a key question in making industrial
production feasible. And the term quality only has a meaning if it can be
measured. The development of packaging testing facilities at BBIK is a step
in this process of quantification of packaging quality.

Kurt H. Garmin
Chief Technical Adviser
UNIDO Project DP/INS/86/005
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Packaging is an interface between the product and the
distribution environment. This definition is very simple and
general and has the advantage of demanding other definitions :
what is this "distribution enviranent';? vhat is a “product”?

t are the properties of this interface? (see page 29)

A product is something that has a certain value and this
value must be kept for some time and distance between its produc-
tion and destination (consumption, application}. Value is again
something to be discussed. l"rodmt‘s range from an infected sample
of blood to priceless macrocomputers, both having to be sent from
one place to another, with values other than price. If the
computer is damaged other values, other than its own, are af-
fected. Ve will come back to this question of value and cost

latter

Distribution environment is easier to define. That space and
time between production and destination involves a series of
operations and conditions. The product has to go from one place
to snother, or from several piaces to another, or from one place

tc several others, or several to several.
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I do not know 1if ~distribution” is a generally adequate

term, since sometimes, the product is really not distributed :

CaX 10

Distribution environment has two kinds of conditions : social

and physical (see page 29).

The physical distribution environment (PDE) involves the

physical conditions of handling, transportation and stora“e.

Social distribution environment (SDE) are the economic,
cultural and political conditions that will define marketing,
legislation, consumer rights and consumer enviromment, disposal

enviromment.
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Now, what are the objectives, the functions, of that inter-
face? Essentially to contain the product protecting it from the
enviromment and the environment from it. To provide information
about the product is also a function of packaging. These func-
tions, to be fulfilled demand a certain cost. This cost may be
considered a part of the total cost of distribution. Minimizing
this total economic cost is a general function of technslogy
(see page 31).

Art and technology are responsible for the systemic desisn of
packaging, of protection systems and unit - load systems. Art and
technology are based on experience - aesthetic and technical
(‘see page 32).

Technical experience must be initially applied by a deep
analysis of the product to be packaged, of the physical conditions

of distribution and of the materials and resources available.

Product analysis should consider dimensions (and possibili-
ties to reduce dimensions) positions and position of center of
gravity; weight; resistance to static loads when in compression
and at points of support; behavior in shock (determination of
fragility or critical acceleration of fragile products sometimes
depend on the points of sﬁpport in the package, being not then an

intrinsic property of product); behaviour in vibration; sen-

sitivity to humidity and corrosion, sensitivity to temperature and
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radiations, sensitivity to biological attack; other characteris-
tics and, very important, an analysis of characteristics of
dangerous products (with the help of WN recosmendations, for

instance).

Analysis of MDE involves consideration of handling, transpor-
tation and storage conditions that would affect the design of the
system. Forms of handling; limitations of weight for manual and
mechanical handling; possible operational and accidental shocks;
space available in storage and transportation equipment; height of
stacking in storage and transportation; vibration, shocks and
other acceleraticns in transportation; humidities, temperatures,
rain, pressure variations; duration of conditions; risks of
accidents and pilferage - these are some of the main aspects to be

analysed in IDE.

The materials available or to be developed, their relevant
properties, production systems (machinery, resources) are the next

important things to be analysed.

This analysis of product, I'DE and materials will bring data
for the packaging engineer or designer to develop the design of a
system of packaging, protections and unit - load. Here is vhere

art and technology play an important role. Analysis is not only




technical but also economical. Economic costs of a project have
to be surveyed, estimated in two aspects of design: conception of

the system and dimensioning of that system (see page 35).

Technology is Research and Development, Engineering and
Organization, Standardization and Quality Control. Technology
minimizes total economic cost by creation and comparison of design
alternatives and, on the other hand by limiting the creation of

alternatives through rationalization aimed to eccnomies of scale.

Comparisocn of salternatives created by technology is based on

a cost and quality trade off : if two alternatives have the same

quality we choose the one with lower cost.

Technology creates quality (and quality control procedw es)

through the use of two kinds of experiences : practice and tests.

Practice is the fundamental form of experience. Comparison
of alternatives used in practice (by competitors, for instance)
are rich sources of information. Use of practice as the only
source of information for development of alternatives and quality
is, however, risky and time consuming if practice is out of

control.
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Practice under control is called test. Tests bring more informa-

tion, more reliably and faster.

We have two kinds of tests : field tests and standardized

test. (see page 32)

Field tests are practical experiences made under a certain
control. Transportation tests, for instance, with instrumentation
of accelerations, temperature, humidity in a truck or freight
container, are easily performed, with more or less inexpensive
equipment. Tests of handling and stacking are usual, requiring nc
special eguipment. Control of temperature and humidity is
important in tests with paper or paperboard packages. In field
tests we are measuring or observing of conditions rather than es-
tablishing them : they keep a statistical character. Results that

are too far from the average, are not used for ccmparison

purpcses.

Field tests are important when there is no possibility of
performing standardized tests. If equipment like a vibration
table, climatic chamber, is not available, or the package is too
large for such equipment, then field testing is a solution.
Samples for this test may be a single package or a pilot shipment

of one or more truck loads.




It is easy to combine field tests with standardized tests.

Mist standardized tests may be performed without sophisticated
equipment e.g.: drop test, compression to simulate stacking,
puncture, are tests with very simple, easy obtained equipment.
Then we test only for vibration and climatic conditions in a field
transportation test, since a vibration table and a climatic

chamber are difficult to obtained.

Transportation tests must be performed under the distances
and conditions of road and truck representative of the transporta-
tion environment in physical distribution. Instrumentation of
truck or other transportation equipment, or  of a package, is

important as menticned.

Field tests are also important as scurce of information for

standardization of tests.

Standardized tests must be :
- repeatable

- sensitive

- representative

- simple to perform
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Repeatability is importsnt to comparison of alternmatives. It
means that the same conditions of test must be applied to dif-
ferent packages, and not be influenced by characteristics of each
alternative which would not affect the real condition simulated by

the test.

Using different packages does not change (if variations in
weight are not very large) the vibration of a truck, for in-
stance. Test conditions then must be the same, with the same

vibration of all alternatives.

Comparison of results given by repeatable standardized tests,
is possible in different laboratories, in different industries and

countries. It allcws a certification system.

Sensitivity mean that for the same test conditions, differen-
ces in alternatives must show different test results. A test that
gives always the same result for all packages with alternative

characteristics is not sensitive.

Representativeness mean that a test is giving tc a package

conditions very similar to certain critical conditions it would
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find in a real distribution environment. what are these condi-
tions? A package wiil find basically the following physical

conditions:

- lifting, in handling operations;

- verticai shocks, normal in handling operations;

- drops, accidental in handling;

- stacking, with problems of compressicn and stability, in
storage and transportation;

- puncture, due to concentrated impacts in handling;

- concentrated compression, when a person steps over the
package, or by irregular stacking;

- horizontal shock, in handling and in transportation,
mainly by rail;

- vibration, in transportation;

- repetitive shocks, in transportation;

- climatic conditions :

. temperature, and its variations;

. humidity, surface condensation;
. low pressure, in depressurized aircraft;
. rain;

. fire.
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Not as external conditions but as intrinsic characteristics
that may be tested, a package must have the ability to contain the
product, without leakage when the content can flow; to withstand
internal presure, when it is a container for gas cr liquid and be

compatible with the product.

External conditions given by the physical distribution
environment are not usually constant. They have a range of
variation in which intensities have a certain (or uncertain)
statistical distribution : normal (Caussian), DPoisson, Raleigh,
randos or irregular distributions (specially this last ocne).
Actually it is possible tc plot a regular distributiocn, like
Poisson for a general condition under certain conditions of
control, but it will change if you change these. In the case of
drop, for instance, we have a Poisson distribution for operation
of handling under supervision at the plant, and another condition

at the airport, and other accidental conditions :

drops
“year
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In the case of vibration we have different predominant
frequencies, depending on the kind of truck, suspension system,
load and wvelocity. If we generalize for all possible trucks and
conditions, we will have something similar to a random distribu-

tion in a certain range of frequencies, called ‘’white noise’'.

Civen such irregularity of conditions, it is impossible to
have z test simulating the environment. What is possible, is to
define the critical conditions of the environment and reproduce

these critical conditicns in the standardizaticn of a test.

It is very easy to standardize a test but very difficult to
have a general consensus on these critical conditions, like in the
case of drop test, for instance. Experiences are very variable,
diverse, and usually uncontrolled. Here is another impcortant
reason for controlled field tests : to supply information for the

standardization of repeatable tests.

Standardization of tests must be a result of experience and
consensus of persons interested in its application, both for
development or certification of packaging. In most cases these

persons are very many, even in different countries and activities.




International Standards - ISO and UN (for dangerous
products, followed by IATA-ICAO, IMO) - are the result of wide ex-
perience and some consensus, in a process of constant improvement.
They have to be followed as minimm conditions by any national
standardization efforts, and they have to be improved by national

efforts and accumulated experience.

We are at BBIK, in a UNIDO project, studying International
and ASTM, JIS, AFMOR and other national standards, with the
objective of delineating Indonesian standards for testing and
specification of packaging, as proposals to be discussed by
organizations, private and govermmental, aimed to developrent and

certification of packaging.

A packaging laboratory is being created with the purpose of

supporting industry and commerce with this aim, and to give

experimental support to Indonesian standardization efforts.

Proposals will be made related to the following conditions of

I'DE and corresponding tests :
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stacking (in storage and transportation)
1) static compression test

2) dynamometric compression test

3) concentrated compression test

4) stack stability test

handling
5) lift test
€) drop test

7) puncture test

transportation
8) vibration test
9) repetitive shock test

10) horizontal impact test

air transportation

11) low pressure

climatic
12) humidity and temperature test

13) rain test

14) fire test
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- tests intrinsic to the package
15) leakage

16) internal pressure

All these experimental methods give support to a general
standard of performance specification, also being studied as a
proposal. The two kinds of standards - test methods, and specifi-
cation - have, as already explained, two important objectives :
development of qualities with reduction of cost through comparison

of alternatives and certification, or control of quality.

Control of quality may be approached in a broad concept
involving :
- social control of quality
. by the market
. by legislation
. by consumer organizations and public institutes;
- industrial quality control
. of development (here it coincides with development
of alternatives)

. of production, on line

. of final product, at production plant

. of purchase
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Qualities of a package to be controlled constitute perfor-
mance specification. The performance test methods listed above
may be used not only in development quality control but also as a
final control by the supplier or purchase quality control of
packaging by the user industry. This is, however, difficult in

gany cases.

Compression tests, for instance, may be used for specifica-
tion and quality contrcl of packages that have to withstand
stacking, if stacking load is not very large. If it is necessary
tc handle a few hundred kilograms of mass tc perform a test it
beccwes difficult. Special equipment like hoists cr compressicn
tables would be necessary. It is, therefore, more feasible to
control the quality of the package materials then that perfor-

mance.

It is very important to establish the relationships between
the qualities of materials and the performance of the package.

What qualities, what properties of materials should be
controlled? This is a delicate question since traditional
practice frequently disagrees with more scientific approach. Some
traditional tests, like burst strength (Mullen test) usual for
paper and corrugated board, have little correlation with any

performance quality of a package.




Here are some recommended tests of materials with the

correlated quality of a package :

- Bags
drop test ball (dart) drop test of
paper, plastic, fabric
tear resistance (Elmerdorf
test)
- Carton boxes

. compression

bending stiffness

. machinability

bending stiffness
crease folding

- Corrugated boxes

. lifting bending stiffness
. compression berding stiffness
edge crush
. concentrated
coupression bending stiffness
. puncture puncture

- Wooden boxes, pallets

hardness of wood
quality of nails, staples, etc.

- Drums, jerricans
. drop test
. compression
. internal pressure

thickness of metal, rigid
plastic, board
hardness (Vickers, Barcsl)

-cushioning or bracing
. vibration

. bouncing

cushioning materials properties
and dimensions
rigidity

In some cases it is difficult to find correlations when

performance is more affected by the quality of construction than

by the quality of materials.

Sacks, in a drop test, tend to burst
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at the seam. Wooden boxes break at the connections. Drums or
cans open at the seams. In these cases the performance test is

still necessary, even if we control the material.

The best way to specify and to control the quality of a
package is to use the performance specification, test relevant
performance qualities, like drop, compression, in prototypes.
Once selected the best alternative, approved a prototype, define a
specification ¢f purchase based on performance tests, or have the
materials of prototype characterized in its relevant properties,
such as recommended above, and define a specificatiocn of purchase

btased on tests of materials.

Perfcrmance tests are necessary to develop a specification.
They can be field tests or standardized tests. Standardized
performance tests are better, since they are usu'ally cheaper than
field tests. They alsoc allow a comparison of alternatives for
ccst reduction and performance certification purposes, which can

be verified by others using same tests.

Standardized performance tests are usually so simple that
some can be made in the plant, using available equipment like
hoists and cheap special devices for puncture, compression and
drop tests. It is better, however, to use a specialized laborato-

ry, when available.
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In a specialized laboratory technicians are able to identify
and correct possible problems. More equipment is available, like
vibration or bouncing tables, allowing a broader set of tests,
including characterization of materials. A certification by a

neutral laboratory is con' idered more reliable.

The needs of industry, especially for exports, have motivated
governmental and international agencies related toc industrial,
economic development, in many countries, to create packaging
laboratories for services, technological research and experimental
support to standardizaticn. At BBIK we have one of these
efforts. A laboratory is being established and training of tech-
nicians provided, already with a certain immediate capability to

interact with industry.

The main task now at BRIK packaging group is the study and
formulation of proposals for standardization of :

~ procedures,

- test methods,

- specifications,

related to performance of packages in I'DE.
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This effort is also an opportunity to interact with industry

and governmentsal agencies concerned with standardization.
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The following proposals are already defined.

Drop

Static Compressiocn
Dynamometric Compression
Horizontal Shock
Muncture

Lifting

Vibi«tion

Repetitive Shock
Concentrated Compression
Stability of Stack

Low Pressure

Rain

Leakage

Internal Pressure

Fire

Humidity and Temperature
VWater immersion
Identification of Parts
Climatic Conditioning
Performance Specification

Reference
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ISC 8218/ASTM D929

ISO 224

AFNOR

ISO 2873
IS0 2875
N 9.7.4
N9,

Te

™I
1\

(3 3
PR

=} =1

t 44
ISO
IS0
Is0

IS0, AST™, JIS, AFNOR
UN

It | W
(8] 8 -~
o >

td b Co

1SO 2876 (Rolling test) is considered obsolete




A)

- 50 -

Test Methods

Drop Test
Follos: thoroughly ISO 2248. Indicate wit: figures, in the

standard, how test can be performed (figures on pages 51 and

Static Compression Test

ISO 2234 Method 2 recommended, with following alteration:

Loading platform must be hoisted, receive necessary ballast
weight sc as to become horizontal and then lowered at a speed
of 0,2 + 0,002 mm/s over the test package perfectly centred
under centre of hoist cable. For safety reasons keep

platfrvm hoisted with lcose ties during test (figure on

page 23).

Dynamcmetric Compression Test

Follow ISO 2872 with following alterations :

- title as above

- relative velocity of plates =< 0.2 + 0,02 mm/3 (this is
the velocity of present equipment, s is be*ter then min
as standard unit of time)

- when testing packages with assymetric structure or
possibility of collapse with horizon%al displacement of

horizontal face, use two packages superimposed :

52).,
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Horizontal shock

Follow thoroughly ISC 2244

DPuncture Test

Follow AFMOR standard, but with conical dart instead of
pyramidal. A pyramidal dart may give different results for
different orientations of flute in corrugated board

Suggestion on page 55.

Lifting Test

No reference in literature. Simulate handling with no

signifi~ant accelerations, with ballasted cuatents.
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Vibration Test

Follow ISO 8318 with 0,25 + 0,05C

0,50 + 0,05G

Alterations proposed :
- Test a real stack of packages (not with superimposed
load as ISO 22234 : it falsifies possible results)

- Tclerance of 0,05C instead of 0,1C.

Repetitive Shock Test

Follcw ISO 2247 specifying 1,1C, with title above.

Concentrated Gompression
Instead of AFMOR specification of a load (90 kz.) applied in

an area similar to a heel of a shoe (like a D) we recommend a
circular area with 100mm diameter. Load should be applied

with a velocity of 0,2 + 0,02 mm/s. Circular area must be

kept horizontal within 2°.
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10. Stability of Stack

Mo reference in literature.

Iroposed procedure :

'V = 0.2 ¥ 0.02mn/s

{4

[
L]

\

compression table

This test is important to determine slide angle, verifying

performance of anti-slide devices or materials.

11. Low Pressure

Follow thoroughly ISO 2873.

12. Rain Test

Apply 45° inclined rain according to figure éen page 58)
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13.

14.

15.

16.
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Leakage Test

Internal Pressure Test

Follow UN recommendations for packaging of dangerous goods

(9.7.4., 9.7.5.)

Fire Test
Follow 8 recommendation for packages of explosives, test 44

in ’'Tests and Criteria’.

Humidity and Temperature Test

Some information in literature and tests allow a preliminary
apprcach tc a test procedure intended to verify the protec-
tion given by the package to the product against humidity,
temperature and its variations. 1In this case a variation

cycle is suggested
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18.

19.
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PROCEDURES
Identification of Iarts

Follow ISO 2206.

Climatic Conditioning

Follow ISO 2233 in general. For normal conditioning use 20 #

2 C, 65+ 5%RH.

C) 20 - Performance Specifications

This standard indicates the intensities of conditions defined
by the test methcds, duraticns, test sequencies to be

programned, sampling procedures and requirements of results.

INTENSITIES OF OOMDITIONS

Drop Test
See tables on pages 61 and 62.

Four levels of assurance were defined (according to JiS) or,

in other approach, two levels (according to ISO) in two

conditions : normal and accidental.

Drop over a beam or protrusion according to DOT or UN 6.132B

Specification should be considered for dangerous products.




POSITION OF IMPACT DROP HEIGHT (CM)
HAZARD . BOXES CYLINDER SACKS LEVEL CONDITIONS SAMPLING
a b A B c D E F G H

>3 5 5 - 53 |vomar |120| 20| 10) 10} | - | -] -} 3
OPERATIONAL | 3 = 3| - A

4 -3 SEVERE 140 40| 201 20} 20 - - - specimen

3,4,5/ 235,34 NORMAL 160 100| 60| 40| - 10| - - orle
ACCIDENTAL | 1,2,6{146,26 { X, Y, 2 1, 2, specimen

15 5, 6 SEVERE 1801 120 80| 60| - 20] 900} - per
I 11 II1 drop

a - drops to verify protection to product
b - drops to verify strength of box
CONDITIONS Approximate range of mass (kg)
A - one man throwing. Accidental drop from truck Up to 11
B - one man carrying high 22 (50 kg sacks carried high)
C - one man carrying with no elevation 44
D - two men carrying 88
E - hoist elevation Over 88
F - fork elevation (rotational drop) )
G - packages of infectious substances (UN 6.13)
H - Special conditions to be defined

c
=z

CLASSIFICATION OF RISK

1 - Highly dangerous products
I1 - Medium danger products
111 - Low danger

-19-
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2. Static Compression Tests

Loading time
- normal : 1 hour

- corrugated, cardboard : 24 h

Safety factors?®
Assurance level

Material Normal Severe

hygroscopic or temperature 4 6

sensitive materials

[
(8]

other materials

tsafety factor S = Test load/Real static load in a stack

3. Dynamometric Compression Test

Safety factors

Assurance level

Material Normal Severe
hygroscopic or temperature 5 8

sensitive materials

Other materials 3 4
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Nuncture
Energy of impact (J)
Normal 15
Severe 30
UN 6.13 70
Lifting

Weight of contents with ballast
Mormal : 1,5 X nominal weight of contents

vere : 2,0 X nominal weight of contents

Vibration

o
[~}
[3)]
I

Apply 1 sweep/100km with normal C,05C
Severe : 0,50 + 0,05G

Unknown distances : admit 2000km

These values are valid only for truck and rail transporta-

tion.

Repetitive Shock

Duration of Vibration : s/lkm

Truck Rail
Normal : 2 1
Severe : 4 2

Unlmown distances : admit 1 hour normal

2 hour severe




10.

11.

14.

16‘

15.
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Concentrated Cempression

Only one level of load : 900 N (or mass of 90 kg)

Stability of Stack
Minimum slide angle
Normal : 30°

Severe : 45°

Low Pressure

Specification in test method

Rain

Specification in test method

flow rate : 100 + 20 1(mZ.h)

Leakage - Follow UN Specification

Internal Pressure - Follow UN Specificaticn

Fire - Follow UN Specification

Hunidi’ _and Temperature

Specification in test method
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SBQUENCE OF CONDITIONS

- Normal Sequence

The following normal sequence is proposed :

a)
b)
c)
d)
e)
f)

-~

g)
h)
i)
J)
K}
1)

m)

- Special

lift test

f

lst operational drop test

- vibration test

- repetitive shock test

- 2nd operationai drop test

- horizontal impact test

- 3rd operational drop test

- static compression test

~ 4th operational drop test

- puncture test

~ 5th operaticnal drop test (cptional)
- concentrated compression test

- other optional test

sequences

If known

sequence,

conditions of physical distribution indicate other

establish a special programme.
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- Isolated tests

Tests 3 Dynanmometric compression
10 Stability of stack
11 Low pressure
12 Rain
13 Leakage
14 Internal pressure
15 Fire
1€ Humidity and temperature
17 Icmersion

are performad in specific specimens.

Test (Drop Test) in accidental condition is performed with
cne specimen per drop. wcepticnally, if the cost of
specimens is considerable, if there is no damage in one of
the drops the same specimen may be used for ancther drop in

other direction.

Test 2 (Dynamometric Compression} is optional. Other

isolated tests are performed when applicable.

Test 13, 14 and 15 are mandatory for dangerous products,
according to UM recommendations, as well as test 1in
accidental conditions I, II and III, depending of the

classification of the product, and test 2. Loads of static

compression in test 2 are wrong in WN recommendations.

Proposed safety factors should be considered.





