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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 l!; November 1988 to 15 January 

1989 with the purpose to support the creation of material, 

personnel and informalional capabilities ai•ed at the 

solution of problems related to packaging for physical 

distribution, through 

certification. 

testing 

Documentary output. is intended to orient the 

development of standards and procedures for testing, of 

laburatoq. cquipmeul an<I personnel capabilities. 
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II. Stmar"Y of Conclusions and R~tions 

The level of interest and comaitment of the 

Institute's transport packaging technology staff a'..l.St be 

raised, as well as the level of relevant technical 

education and information. A higher degree of involvement 

with the industry, through participation in co-itlees 

with clear objectives and sense of iaportance, especially 

for the development of Indonesian standards is a 

recoDUDended stimulus to the raise of these levels, with an 

attrib:.ition 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 Paci.aging and at the Packaging 

Technology Center of the TechnCJlogic:al Research Insi.;i.1.l+e 

of S. Paulo Slate (IPT) in Brazil is also important as a 

stimulus and training. 

The laboratory still needs equipment, c.evices and 

instrumentation in order to have some importance to the 

industry. The only important equipment installed, a 

compression table, needs repair, span• parts and 

calibration. The Institute needs technical assistance in 

electroni~s for repair and maintenance of equipment. 

New equipment was proposed, to be built at th~ 

Institute's Workshop, for horizontal impact, drop, static 

compression aru.I oth1~1- tests. 
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Indonesian 
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from 20 to 30 industries. 

seminars started a process of 

Institute with industry and 

i11ternal and two 

and with participants 

expected that these 

interaction of the larger 

governmental and private 

agencies. 
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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 {trans{lortation, 

handling, storage). That necessity requires the 

application of technology, imported and nationally 

established. Technolog)', as a result of efforts in 

research and development, engineering and organization, 

standardization and quality control, oversteps the limits 

of particular industries or sectors, assuming thr~ 

character of a national object i "·e. As a part of these 

efforts in Indonesia the Instit .. te for Research and 

Development of the Chemical Industry - BBIK - is involved 

in the l:reut ~un of capaL.i Ii ties to support industry in 

developmt:nl and certification of packaging. These 

capabilities are presently limited Ly insufficienc:ies in 

personnel, equipment and information (especially on 
standards). 

2. Organogr111111e and Personnel 

The Packaging Unit at BBIK is organized in three 
areas of activity: 

- food packeging technology 

- packaging materials technology 

- transport packaging technology 
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Each of these areas ha~ a specialized laboratory 

being installed and a staff with the following 

organogramae and composition in the area of transport 

packaging: 

Food 

Packaging ... 

Of the 

Packaging Unit 

Director 

Mr. D. Karyadi 

Materials I Transport 

I Chief: 

Packaging 

Mr. Sulaeman (Chem. Eng.) 

Mrs. Eva Dasmita (Chemist) 

Mr. Menanti 

Mr. Supadmo 

Mr. Tot on ' I 

Mr. Jamaludin _J Mr. Rudi Hardi 

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. §2ace and lquipment Received 

A space for the Transport P;1c:kag i ng Laboratory l:J 

provided in a large building once destinated to a food 

pr(Jcessing pi lot plant, of which the equipmt:11t, 
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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 availP.ble area, so as to separate it 

from the old equipment and to make easier the operation 

and maintenance. Even with this concentration, the new 

laboratory has auch 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, unr.rated, subject to dust and corrosion. 

Manufactured by Caynes (USA) an· a compression teste1-, a 

repetitive shock table, a small c:'rop tester and '-t .... 1ck 

rdease device for a larger drop tester to be- bi;ilt. 

Also in place a 100 kg scale, a pedal operated 

staI·ki- 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 

provided by the project, in co-operation with 

Indonesian Packaging Institute. 

being 

the 

The library of DSN Standardization Council of 

Indonesia - has the ISO standards for packa~ing, as well 

as ASTM and JIS and other national standards. 
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There 

packaging. 

are no Indonesian Standards for transport 

In an attempt to rai.st: the level 

involvement and participation of the 

seJui.nar was conducted by the consultant, 

of one hour, three days a week. 

of information, 

staff, an internal 

with 17 sessions 

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 attendance of between 20 to :.o 
participants each, with many manifestations of interest 

and involvement. The pamphlet prepared for the last 

seminar is pn~::.e11lL'J .iu the append.ix. 

5. StacAardization 

The main purpose of the internal seminar was the 

discussion and formulation of proposals for 

s tandard.i zalion of proc.:edm·es, t es l 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 pamphlet. 
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6. Considerations abcut the Present Equipae~t 

CaynP.s equipment is in principle compatible with ISC' 

standanls. 

necessary: 

Sollllbe comments about this equipment are 

This table has a rotary motion, accepted by ISO but 

not accepted by ASTM. It has very little value in 

terms of s.i.mulat .iun of accelerations fuunJ 10 

transportation. It is not a vibration table, as 

usually called, sine<: vibrations in truck 01· rail 

have HMS va 1 ues arou11J 0, 2 lo 0, 5 G, nI• .i 1 t: a packag(: 

~11 this tal;h· buunc._..s with more than 1 G, ill i:I lh.Jl• 

sinusoidal pat l..-:n1. Boun<: ing in transport at ion occur~ 

only with loose p<:tc:kages in a lluck at re<1r, far from 

the centn~ of gravity. 

The table at BBIK wa:; i11sl ;,J I~J •JV1~1- a ~e ismic block 

res ling over sand. Som.:: ::.et t l iug may occur with t .i.m•.·. 

Problems of maintenance, as lubrication and 

replacement of belt drives, are envisaged. The sand 

cll'ound tht· seismic Lase is a serious threat to rollt-1· 

bearings exposed unde~· the table. Suggest ions to 

close with cement thl· gap between the seismic base 

and the floor, with soft wooden spacers embedded, 

were made by the consultant. 
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Tables have a circular movement with too low opening 

ac.:1.:ele1alion and intensive shock at the end. 

Adjushnt.->nt of di-op height is not metric. 

The consultant made suggestions of alterations in the 

equipment: introduce a rubber pad around th<· !Junpers 

that would fon:e lht' tables down at opening and 

al•,.,•·I"~• :>ii•.;..:~ cpcn hvlt·s in the table~ tu reduce 

inertia. and air resislanc.e; to di-ill ne>\ holes in thi:: 

height adjustment bar to stan<lardize<l md1-ic di-up 

heights. 

Ba!>t: plates iwli< ;:ited 111 installat ~(In 

surTlied were not shipped. 

A DC motor with unnecessary velocity variation that 

reduc.P.s the reliability; force meter rn 'lli,'J,g' ~·hr.n 

more appropriate would L~ ~/kgf; a register with only 

one velocity of paper (1/2 inch/min) and 

impossibility to rewind; throw-away pens instead of 

rechargtable, arc somf· of the regrettable features of 

this equipmcul. 

When installecl, a fuse b 1 m.;n nt thr· 

instrumP.11tat ion circ:uit and no replacf!mf'!nt was found 

in Jak~rta. A 

consu 1 tant. No 

pro\·isionnl fuse w<1s <issembleJ by tl1r 

specification of fusP or cix·cuil 
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The motor was not operating. Only in the consultant's 

last week it was realized that holding manually the 

ICM Cut~ler Hammer Type M Relay, the motor would 

operate. It was possible, then to apply the plate 

over the load cells. The instrwnentation 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 lo 

calibrate speed. Deadweights will be necessary also 

for static comp:_ssion tester. It was suggested to 

obtain a 50 kg certified mass with the governmental 

metro logical 

dublication, 

authority, 

using the 

as a reference for 

received scale, of deadweight 

masses made with plastic jerricans and dry sands. 

7. Necessary Equipment 

A set of tools for maintenance, rep::iir and operation 

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

inunediately necessary. 

A humidity and temperature meter must be installed ln 

the laboratory. 
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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 

velocities, stability of stack or slide 

test; 

handling of low pressure test chamber; 

two 

angle 

An estimate of cost for this structure, drawings and 

plan of location 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. 
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8. Future Low Cos~ Equipment 

An air compressor with line 1181l<>11eter and pressure 

control valve will be necessary for leakage and internal 

pressure tests. Leakage tes~s of saall packages, like for 

pharmaceuticals, may be performed in a glass dessicator 

with a saall vacuum PWllP· A vacuua pump is also necessary 

for low pressure tests required by ISO - IATA. A vacuua 

chamber that can be aade at the Institute workshop is 

sketched in Ann~K 3. Also possible to be made at BBIK is 

the shower for rain test, shown in the pa11phlets's 

appendix. 

An oven is necessary for determination of moisture 

content of materials and compatibility of package with 

contents (shelf life}. 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 o~der of priority are 

suggested: 

climalization equi(>llent 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% •ay 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. 
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IO. Training 

The chief of the transport packaging group and his 

assistant are expected to trans•it 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 

Technology Center 

for one month. 

one month and at the Packaging 

of the S. Paolo State (IPT), in Brazil, 

Since most of the necessar)· equipment is not yet 

available at BBIK, a training at morP. complete 

laboratories, like at MSU Schoc1l of Packaging and IPT is 

nec~sary for the dev~lop111ent, installation and operation 

of future proposed equipment. Besides the study of 

literature available, especially ISO and UN standards and 

reco111111endations, the participation of the slaff in a 

coDDDittee, with representatives of the industry and 
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Indonesian standards, 

taken by the group, 

other tasks 

aainly with 

comparison of results of compression tests of 

boxes when isolated and when in a stack of two or 

three, with different degrees of aisalignment; 

coaparison of drop tests of paper and plastic 

sacks for cement and correlation with dart drop 

tests of the material (to be ·oposed to 

Indon~lllt-nt, for instance); 

deteraination of the slide angle of paper and 

plastic sacks and correlation witla friction 

coeffidents of the aaterials. 
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DRAFf cnrr ESTIMATE OF MATERIAL 
ftR-<XHHNED S1'RlC'nm AND fl.'BC CATE 

I 140 

100 

L 70 

L 50 

30 

10 

Ta:..: 1.15~ 

Trar.sporta tic., 

Total steel 

Weld, paint 

St:r-..£t.ure 

Concrete 2.4m x 66,000 

Wood 0.1.m x 400,000 

Others (bearings, pulleys, etc.) 

Total of material for stnx:ture 

Electric hoist Cl ton) 

value 
1000 Rp. 
Nov.88 

522 

146 

144 

37 

742 

432 

304 

150 

150 

160 

40 

170 

Total cost of -.terial 

Annex 2 

Subtotal 

2,026 

2,480 

2,630 

2,830 

3,000 

1,500 

4,000 

8,500 
------------------------
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To an increasing ~xtent it is realized that better packaging is a 
significant component in the process of industrial development. For a number 
of reasons. 

Industrial production is aall production, so in order to make the 
production feasible it is necessary to create a aarket which is large enough 
to keep the utilization of the installations high. By enlarging it 
geographically, by extending it tiae-wise, by gaining a higher market share, 
or and aost often by a combination. Packaging plays a crucial role in all 
these aspects of aarketing 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 lllBking 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 so is the reliability, the trust in a constant 
quality of the pr~uct when arrived in the market. Especially in the export 
markets where replacement deliveries may take a long time, and where survival 
in the mRrket 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 bet.Yeen the product and the 

distribution environaent. 1bis definition is "-ery simple and 

general and has the advantage of demanding other definitions : 

i.nat is this "distribution enviroument"? '"'hat is a "product"? 

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

A product is something that has a certain value and this 

value Grust be kept for sane time and distance beb~-een its prcxiuc­

tion and destination (consumption, awlication). Value is again 

something to be discussed. Products range from an infected sample 

of blood to priceless macrocomputers, both ha'\·ir.g to be sent from 

one place to another, with values other than price. If the 

computer is da.-aa,ged other values, other than its at.n, are af-

fected. We t..:ill come back to this question cf value and cost 

latter 

Distribution environment is easier to define. 'Ibat space and 

time bet~n production and destination involves a series of 

operations and conditions. The product has to eo from one place 

to another, or from several places to another, or from one place 

to several others, or several to several. 
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I do not kr.o;.: if "distriootion" is a generally adequate 

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

Distriootion environment has two kinds of conditions social 

and physical (see page 29). 

The physical distriOOtion environment (PDE) involves the 

physical conditions of handling, transportation and stora~e. 

Social distriOOtion environnent (SDE) are the economic, 

cultural and political conditions that will define marketing, 

legislation, c.onsuaer rilhts and consuner enviro11ment, disposal 

environment. 
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Nol-;, what are the objectives, the functions, of that inter­

face? Essentially to contain the product protecting it from the 

en"·i1"0rDent ard the environment from it. To provide information 

about the product is also a function of packaging. 'lbese func­

tions. to be fulfilled demand a certain cost. 'Ibis cost may be 

~sidered a part of the tot.al cost of distrib.rt.ion. Minimizing 

this tot.al economic cost is a general function of technology 

{see page 31). 

Art and tech.,ology are responsible for the systemic design of 

packaging, of protection s;steli.s and unit - load systems. Art and 

technology are based on eA-perience - aesthetj c and technical 

(see page 32). 

Technical ~-perience must be ini tial.ly applied by a deep 

analysis of the product to be packaged, of the physical conditior.s 

of distribution and cf the materials and resources available. 

Product analysis should consider dimensions (and possibili­

ties to reduce dimensions) positions and position of center of 

gravity; ;;eight; resistance to static loads i.ilen in compression 

and at points of support; behavior in shock (detennination of 

fragility or critical acceleration of fragile products sometimes 

depend on the points of support in the package, being not then an 

intrinsic property of product); behaviour in vibration; sen­

sitivity to hunidity and corrosion, sensitivity to temperature and 
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radiations, sensith·ity t.o biological attack; other characteris­

tics and, very important, an analysis of characteristics of 

dangerous products (with the help of \Ill reo endations, for 

instance) • 

Analysis of A>E ini;oh-es consideration of handling, transpor­

tation and storage conditions that ioould affect the design of the 

system. Forms of handling; limitations of weight for manual and 

mechanical handling; possible operational and accidental shocks; 

spa....--e a ... "Bilable in storage and transportation equipnent; height of 

stacking in storage and transportation; vibration, shocks and 

oth~r acceleraticns in transportation; hunidities, temperatures, 

rain, pressure ... -ariations; chu'ation of conditions; risks of 

accidents and pilferage - these are sane of the main aspects to be 

ar.a.lysed in rDE. 

The materials available or to be developed, their rele'\-ant 

properties, production systems (machinery, resources) are the next 

important things to be analysed. 

This analysis of product, 11DE and materials will bring data 

for the packaaina engineer or desioier to develop the design of a 

system of ~ina, protections and unit - load. Here is where 

art and technoloa play an :important role. Analysis is not only 
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technical wt also econaaical. F.conoari.c costs of a project have 

to be surveyed, estimated in b:o aspects of design: conception of 

the system and di1De11Sioning of that system (see page 35). 

Technology is Research and Developnent, Fngineering and 

Organization, Standardization and Qua.Ii ty Control. Technology 

minimizes total economic cost by creati~ and e-anparison of design 

altenmtives and, on the other hand by limiting the creation of 

alteznatives through rationalization aiiaed to ec0nomies of scale. 

Ccmpariso."'l of alternatives created by technolog:\· is based on 

a cost and quality trade off : if bro alternatives have the same . - . 

qua! i ty i.-e choose the one with l<l'oler cost. 

Technology creates quality (and quality control procedmes) 

through the use of two kinds of eA"J'E!riences : practice and tests. 

Practice is the fundamental form of e;.perience. Comparison 

of alternatives used in practice (by competitors, for instance) 

are rich sources of infor11Btion. Use of practice as the only 

source of infonnation for dev~lopnent of alternatives and quality 

is, however, risky and t~ consuni.ng if practice is out of 

control. 
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Practice under control is called test. Tests bring more infonna­

tion, IDOre reliably and faster. 

We have t~ kinds of tests 

test. (see page 32) 

field tests and standardized 

Field tests are practical a-periences made under a certain 

control. Transportation tests, for instance, with instrunentation 

of accelerations, temperature, humidity in a truck or freight 

container, are easily performed, l-:ith li'Ore or less ineA-pensi·:e 

equipaent. Tests of handling and stacking are usual, requiring no 

special equipnent. Cont.rol of temperature and humidi t:;· is 

important in tests with paper or paperboard packages. In field 

tests ~ 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 coraparison 

purposes. 

Field tests are important ~ilen there is no possibility of 

performing standardized tests. If equipr.ent like a vibration 

table, climatic chamber, is not available, or the package is too 

large for such equipnent, then field testing is a solution. 

Samples for this test may be a single paclmge or a pilot shipnent 

of one or more truck loads. 
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It is easy to combine field tests with stardanlizecl tests. 

l"tt'>st st.ardardi.zecl tests may be perfonned without sophisticated 

equipnent e.g.: drop test, compression to sim.llate stacking, 

p.mcture, are tests with very simple, easy obtained equipnent. 

'lllen we test only for vibration and climatic conditions in a field 

transportation test, since a vibratic."l table and a climatic 

chamber are difficult to obtained. 

Transportation tests must be perf onned under the distances 

and conditions of road and truck representath·e of the transporta­

tion environment in physical distribution. Instrumentation of 

tnJCk or other transportation equipnent, or· of a package, is 

i.mpcrtant as mentioned. 

Field tests are also important as source of infonnation for 

standardization of tests. 

Standardized tests must be 

repeatable 

sensitive 

representative 

simple to perform 
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Repeat.ability is :unport.snt to comparison of al temati ves. 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 cliff erent paclrages does not change C if variations in 

weight are not very large) the vibration of a truck, for in-

stance. Test conditions then must be the same, r.:ith the same 

vibratiofi of all alternatives. 

Comparison of results given by repeatable standardized tests, 

is possible in different laboratories, in different industries and 

countries. It allCW"S a certification syste.~. 

Sensitivity mean that for the same test conditions, differen­

ces in alternatives must show different test results. A test that 

gives al\..ays the same result for all pacltages with alternative 

characteristics is not sensitive. 

Representativeness mean that a test is giving to a package 

conditions very similar to certain critical conditions it would 
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find in a real distribution environnent. What are these condi-

tions? A package wi..1.l find basically the following physical 

conditions: 

lifting, in handling operations; 

vertical shocks, nonna.l in handling operations; 

drops, accidental in handling; 

stacking, i.:ith problems of canpressicn and stability, in 

storage and transportation; 

puncture, due to concentrated impacts in handling; 

concentrated compression, ,.,:hen a person steps over the 

~e, or by irregular stacking; 

horizontal shock, in handling and in trans-portation, 

mainly l:>y rail; 

vibration, in transportation; 

repetitive shocks, in transportation; 

climatic conditions : 

temperature, and its variations; 

hunidity, 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 ha'\-e the ability to contain the 

product, without leakage imen the content can flow; to withstand 

intexnal presure, imen it is a container for gas ~~ liquid and be 

compatible with the product. 

EAternal conditions given by the JXiysical distribution 

environment are not usually constant. They ha'\.·e a range of 

variation in i..ilich intensities have a certain (or imcertain) 

statistical distribution : nonna.l (Gaussian), Poisson, Raleigh, 

rand.en or irregular distributions (specially this last one). 

Actually it is possible to plot a regular distribution, like 

lbisson 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 

f"° c.m 2cc 
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In the case of vibration ~ ha"-e different predcni.nant 

frequencies, depending on the kind of tnack, suspension system, 

load and velocity. If Me generalize for all possible t.nJCks and 

conditions, 'ole will have something similar to a rand.om distribu­

tion in a certain range of frequencies, called 'i.ilite noise'. 

Civen such irregularity cf conditions, it is impossible to 

have a test simulating the environment. What is possible, is to 

define the critical conditions of the enYironment and reproduce 

these critical conditions in the standardization of a test. 

It is very easy to standardize a test but ver;· difficult to 

have a general consensus on these critical conditions, like in the 

case cf drop test, for instance. EAT...eriences are ,·er;· variable, 

diverse, and usually \mCOntrolled. Here is another important 

reason for controlled field tests : to supply information for the 

standardization of repeatable tests. 

Standardization of tests must be a result of a,,erience and 

consensus of persons interested in its application, both for 

developnent or certification of packaging. In most cases these 

persons are very many, even in different CO\rltries and activities. 
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International Standards ISO and UN (for dangerous 

produ:::ts, followed by IATA-ICAO, IlD) - are the result of wide ex­

perience and some consensus, in a process of constant improvement. 

They have to be followed as minimun conditions by any national 

standardization efforts, and they have to be improved by national 

efforts and accunulated e:i..-perience. 

We are at BBIK, in a UNIOO project, stuiyi.ng International 

and AS'IM, JIS, AP.m and other national standards, i.;ith the 

objective of delineating Indonesian star.daF....s for testing and 

specification of packaging, as proposals to be discussed b:; 

0rganizations, private and governmental, aii;.ed to develoµr.ent and 

certification of packaging. 

A packaging laboratory is being created h'ith the purpose of 

supporting industry and cc:mnerce with this aim, and to give 

e:i..-perimental support to Indonesian standardization efforts. 

Proposals will be m~e related to the following conditions of 

I1DE and corresponding tests : 
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stacking (in storage and transportation) 

1) static caapression test 

2) dynamometric compression test 

3) concentrated compression test 

4 ) stack stability test 

handling 

5) lift test 

6) drop test 

7) puncture test 

transportation 

8) vibration test 

9) repetitive shock test 

10) horizontal impact test 

air transportation 

11) low pressure 

climatic 

12) hunidity and temperature test 

13) rain test 

14) fire test 
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tests intrinsic to the peck.age 

15) leakage 

16) internal pressure 

All these e::i..-perimental 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 eA-plained, two important objectives : 

developnent of qualities ~ith reduction of cost through comparison 

of altenmtives 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 developnent (here it coincides with de ... ·elopnent 

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. 1be performance test methods listed abo ... -e 

E)" be used not only in cte...-elopaent quality oontrol but also as a 

final control by the supplier or pirchase quality control of 

packaging by the user irdustry. '111is is, howe'l.-er, difficult in 

11::9ny cases. 

Ca:ipression tests, for instance, 111ay be used for specifica­

tion and quality control of packages that have to withstand 

stacking, if stacking load is not ven· large. If it is necessary 

to handle a few hundred kilograms of mass to perfon;; a test it. 

beco.o.es difficult. Special equipment like hoists er compressic., 

tables would be necessary. It is, therefore, more feasible to 

control the quality of the package materials then that perfor-

11.ance. 

It is very important to establish the relationsM.ps between 

the qualities of materials and the performance of the package. 

What qualities, 

controlled? '111is 

what properties of materials should be 

is a delicate question since traditional 

practice frequently disagrees i.-ith more scientific approach. Some 

traditional tests, like burst strength (...Ulen test) usual for 

paper and corruaated board, have little correlation with 8llY 

performance quality of a ~e. 
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Here are saae recallDellded tests of materials \rith the 

correlated qualit.y of a package : 

Bags 
drop test. ball (dart) drop test of 

paper, plastic, fabric 
tear resistance ( EJ.JDerdorf 
test) 

- Carton boxes . CC1111pression bending st.iffness 

. machinal:.ility ben:ling stiffness 
crease folding 

- Corn.igated boxes 
. lift.ing bending stiffness 

. ccmpression bending st.iffness 
edge crush 

. concent.rat.ed 
compression bending stiffness 

. pmct.Ure puncture 

- Wooden boxes, pallets hardness of i."OOd 
quality of nails, staples, etc. 

- Dnms, jerricans thickness of metal, rigid . drop test plastic, boa.rd . compression hardness (Vickers, Barco!) . internal pressure 

-cushic.ning or bracing 
. vibration cushioning materials properties 

and dimen.c;ions . bolUlcing rigidity 

In some cases it is difficult to find correlations when 

performanr..e is more affected by the quality of constroction 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. Dnms or 

cans open at the seams. In these cases the performance test is 

still necessary, e ..... en if we control the material. 

The best ~ 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 alteniative, approved a prototype, define a 

specification cf purchase based on perfonnance tests, or ha'\·e the 

aaterials of prototype characterized in its relevant properties, 

such as recommended abo,,-e, and define a specification of purchase 

based on tests of materials. 

Performance tests are necessary to develop a specification. 

They can be field tests or star.dardized tests. Standardized 

perforruance tests are better, since they are usually cheaper than 

field tests. They also allon- a comparison of alternati;;es fer 

cost reduction and performance certification purposes, i.ilich can 

be ,·erified by others using same tests. 

Standardized performance tests are u..-ually so simple that 

some can be made in the plant, using a ..... ailable equipnent lilte 

hoists and cheap special devices for puncture, canpression and 

drop tests. It is better, however, to use a specialized laborato­

ry, i.ilen available. 
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In a specialized laboratory technicians are able to identify 

and correct possible problems. More equipnent is available, like 

vibration or bouncing tables, allowing a broader set of tests, 

inclu:ling characterization of materials. A certification by a 

neutral laboratory is corr idered more reliable. 

The needs of industry, especially for e=-.lJOrts, have raoti vated 

governmental and international agencies related to industrial, 

economic develoµnent, in many countries, to create packaging 

laboratories for services, technological research and e:..perimental 

s~-pport to standardization. At BBII{ he have one of these 

efforts. A laboratory is being established and training of tech­

nicians provided, already with a certain inmediate capability to 

interact with industry. 

The main task ~at BBIK pacJcaging group is the study and 

f onuulation of proposals for standardization of 

- procedures, 

- test methods, 

- specifications, 

related to performance of packages in PDE. 
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'Ihis effort is also an opportunity to interact with industry 

and governmental agencies conceined with standardization. 

'Ihe folloi.;ing proposals are already defined. 

Standards 

1 - Drop 
2 - Static Compression 
3 - Dynamometric Compression 
4 - Horizontal Shock 
5 - I\mcture 
6 - Lifting 
7 - \'ibl. •. ticn 
8 - Repetitive Shock 
9 - Concentrated Compression 

10 - Stability of Stack 
11 - J...o;; Pressure 
12 - Rain 
13 - Lealtage 
14 - Internal Pressure 
15 - Fire 
16 - Hunidity and Temperature 
17 - Water inmersion 
18 - Identification of Parts 
19 - Climatic Conditioning 
20 - I'erf onnance Specification 

Reference 

ISO 2248 
ISO 2234 
ISO 2872 
ISO 2244 
AFNOR/UN 6.13 

ISO 8318/A....C'JM 0999 
ISO 2247 
AFNOR 

ISO 2873 
ISO 2875 
l,~~ !) • 7 • 4 • 
UN 9.7.5. 
L1N Test 44 

ISO 8474 
ISO 2206 
ISO 2232 

ISO, AS'IM, JIS, AFNOR 
UN 

ISO 2876 (Rolling test) is considered obsolete 
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A) Test Methods 

1. Drop Test 

FollO\: thoroughly ISO 2248. Indicate wit'-, figures, in the 

standard, how test can be performed (figures on pages 51 and 52), 

2. Static Compression Test 

ISO 2234 Method 2 recoomended, with following alteration: 

Loading platfonn must be hoisted, receive necessary ballast 

'-"eight so as to becane horizontal and then lowered at a speed 

of 0,2 ± 0,002 m/s over the test package perfectl:; centred 

under centre of hoist cable. For safety reasons keep 

platfn'""!l hoisted with loose ties during test (figure on 

l>ai:;e 5~). 

3. Dynamometric Compression Test 

Follow ISO 2872 with follCY~ing alterations 

title as above 

relative velocity of plates : 0.2 ± 0,02 nm/s \this is 

the velocity of present equipnent, ~ is be+,ter then min 

as standard unit of ti.JD-?) 

when testing packages with a.ssymetric structure or 

possibility of collapse with horizon•..al displacement of 

horizontal face, use ti.:o paclcages superimposed : 
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~-- - - - - - - ..... 

4 • Horizontal shock 

Follow thoroughl:;- ISO 2244 

5. Puncture Test 

Follow AFNOR standard, but with conical dart instead of 

pyramidal. A pyramidal dart may give different results for 

different orientations of flute in corrugated boa.rd 

Suggestion on page 55. 

6. Lifting Test 

No reference in literature. Simulate handling with no 

signifi-::ant accelerations, with ballasted cx;,1tents. 
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7. Vibratioi-1 Test 

Follow ISO 8318 with 0,25 ± O,OSC 

0,50 ± O,OSC 

Alterations proposed : 

Test a real stack of pacltages (not ~i th superimposed 

load as ISO 2234 : it falsifies possible results) 

Tolerance of 0,0SG instead of O,lG. 

8. Repetitive Shock Test 

Follow ISO 2247 specifying l,lC, with title above. 

9. Concentrated GGmpression 

Instead of AFlK>R specification of a load (90 kg.) applied in 

an area similar to a hee:l of a shoe (like a D) we recommend a 

circular area with lOOimn dia."lleter. Load should be applied 

with a velocity of 0,2 :!:. 0,02 ll'lll/s. Circular area must be 

kept horizontal within 2° • 

• 



- 57 -

10. Stability of Stack 

~Jo reference in literature. 

Proposed procedure : 

0.2 ± 0.02mm/ s 

I 
\. . 

I 

\compression table 

~.blocks 

This test is important to determine slide angle, verifying 

performance cf anti-slide devices er materials. 

11. Lo;..: Pressure 

Follow thoroughly ISO 2873. 

12. Rain Test 

Apply 45 ° inclined .rain according to figure 61m page 58) 



- 58 -

?~oPoc.S.4 L 

T 0 R 7<4/N rrsTc:-7( 

/ 
/ 

~d+l ---·--

- ... 

~&?. Y'lt..JQ ~ or 

,h( .t:J h/ P/"'r,, :.....-~"'? 



- 59 -

13. Leakage Test 

14. Intenal Pressure Test 

Follow ll'l recc endatioos for packaging of dangerous goods 

(9.7.4., 9.7.5.) 

15. Fire Test 

FollO\O' UH ttCCllllDendation for packages of eA-plosives, test 44 

in 'Tests and Criteria' . 

16. Hunidit:; and Temperature Test 

Some information in literature and tests alloi-: a preliminary 

approach to a test procedure intended to verify the protec-

tion given by the package to the product against hllll.idity, 

temperature and its variations. In this case a variation 

cycle is suggested 
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18. Identification of l'arts 

Foll()5.; 100 2206 • 

19. Climatic Cordi tioning 

- 60 -

Follci.o 100 2233 in general. For normal conditioning use 20 + 

2 c I 65 ! 5% RH. 

C) 20 - Performance Specifications 

This standard indicates the intensities of conditions defined 

by the test methods, durations, test sequencies to be 

prograumed, samplirut procedures ar.d requirements of results. 

I • Itll'E'JSITIES OF OONDITIONS 

1. Drop Test 

See tables on pages 61 and 62. 

Four levels of assurance were defined (according to JIS) er, 

in other approach, ti.:o levels (according to ISO) in b."O 

conditions : normal and accidental.!. 

Drop over a beam or protrusion according to oor or Utl 6.13B 

Specification should be considered for dangerous products. 



POSITION OF IMPACT 

HAZARD BOXES CYLINDER SACKS 

a b 

1 - 3 1 - 1 
2 - 3 2 2 -OPERATIONAL 
3 - 3 -
4 - 3 

3,4,5 235. 34 
ACCIDENTAL 1,2,6 146, 26 X, Y, Z 1, 

15 5, 

a - drops to verify protection to product 
b - drops to verify strength of box 

CONDITIONS 

--

2, 
6 

LEVEL 

1 NORMAL 3 

SEVERE 

NORMAL 

SEVERE 

A - one man throwing. Accidental drop from truck 
B - one man carrying high 
C - one man carrying with no elevation 
D - two men carrying 
E - hoist elevation 
F - fork elevation (rotational drop) 
G - packages of infectious substances (UN 6.13) 
H - Special conditions to be defined 

UN CLASSIFICATION OF RISK 

I - Highly dangerous products 
II - Medium danger products 

Ill - Low danger 

A 

120 

140 

160 

180 
I 

DROP HEIGHT (CM) 

CONDITIONS 

B c D E F G 

20 10 10 10 - -
40 20 20 20 - -

100 60 40 - 10 -
120 80 60 - 20 900 
II III 

Approximate range of maaa (kg) 

Up to 11 

H 

-
-
-
-

22 (SO kg sacks carried high) 
44 
88 

Over 88 

. 

SAMPLING 

all 
drops 
same 
specimen 

orle 
specimen 
per 
drop 

0-.... 
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2. Static Compression Tests 

Loading time 

nonnal l hour 

corncated, cardboard 24 h 

plastic 72 h 

Safety factors• 

Assurance level 

Material Normal Severe 

hygroscopic or temperature 4 6 

sensitive materials 

other materials 

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

3. Ql118Ji10111etric Compression Test 

Safety factors 

Assurance level 

Material Nonna! Severe 

hygroscopic or temperature 5 8 

sensitive materials 

other 11Bterials 3 4 



5. l\ncture 

Normal 

Severe 

UN 6.13 

6. Lifting 
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F.nergy of impact ( J ) 

15 

30 

70 

Weight of contents with ballast 

Monna.l 1,5 X nominal weight of contents 

Severe 2,0 X nominal i.-eight of contents 

7. Vibration 

Apply l sheep/lOOkm with nonnal 0,25 ± O,OSC 

0,50 ! 0,05C Severe 

Unlmown distances : admit 2000lan 

These "1.'alues are valid only for truck and rail transporta-

tion. 

8. Repetitive Shock 

Duration of Vibration : s/lon 

Normal 

Severe 

Truck Rail 

2 

4 

l 

2 

Unlmown distances admit l hour normal 

2 hour severe 

.. 
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9. Concentrated Cempression 

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

10. Stability of Stack 

Mi.nimun slide angle 

Normal 30° 

Severe 45° 

11. Lo..: Pressure 

Specification in test method 

12. Ra i n 

Specif icaticn in test method 

floi.: rate : 100 ± 20 l(rn 2 .h) 

13. Leakage - Follm; L'N Specification 

14. Internal I"ressure - Foll()l; UN Specification 

16. F i r e - Follow L'N Specification 

15. Huudi, and Temperature 

Specification in test method 



II. 
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SOOlJE?JCE OF ruIDITICX-JS 

Normal Sequence 

The following nonnal sequence is proposed 

a) - lift test 

b) - 1st operational drop test 

c) - vibration test 

d) - repetitive shock test 

e) - 2nd operationa.l drop test 

f} - horizontal impa.::t test 

g) - 3rd operational drop test 

h) - static compression test 

i) - 4th operational drop test 

j) - puncture test 

K) - 5th operational drop test <optional> 

1) - concentrated compression test 

m) - other optional test 

- Special sequences 

If lmo~n conditions of physical distribution indicate other 

sequence, establish a special progranme. 
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- Isolated tests 

Tests 3 Dynanometric compression 

10 Stability of stack 

11 Low pressure 

12 Rain 

13 Lealmge 

14 Internal pressure 

15 Fire 

16 H1r.1idi ty ar.d tem-.,erature 

17 li;;nersior. 

are perfor;;-.ed ir. specific specimens. 

Test 1 (Drop Test) in accidental condition is performed ~ith 

cne specimen per drop. ~cepticnally, if the cost of 

specimens is considerable, if there is no damage in one of 

the drops the sa.'ile specimen may be used for ancther drop in 

ether direction. 

Test (D;-namometric Compression) is optional. Other 

isolated tests are performed when applicable. 

Test 13, 14 and 15 are mandatory for dangerous products, 

according to UN recoamendations, as -well as test 1 in 

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 UtJ recomnencbtion.c;. 

Proposed safety factors should be considered. 




