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PREFACE

In response to the request from Government of Argentine Republic, Federative Republic
of Brazil, Republic of Paraguay, and Oriental Republic of Uruguay, the Government of Japan
decided to conduct a study on Improvement of Packaging Technology for Merchandise
Distribution in MERCOSUR and entrusted to the study to the Japan International Cooperation
Agency (JICA).

JICA selected and dispatched a study team headed by Mr. Tomoyasu SHIDARA of
UNICO International Corporation and consists of UNICO International Corporation between
November, 2004 and March, 2007.

The team held discussions with the officials concerned of the Governments of the
above-mentioned four countries and conducted field surveys at the study area. Upon returning

to Japan, the team conducted further studies and prepared this final report.

I hope that this report will contribute to the promotion of this project and to the

enhancement of friendly relationship among our five countries.

Finally, I wish to express my sincere appreciation to the officials concerned of the
Governments of the above-mentioned four countries for their close cooperation extended to the

study.

March 2007

Tadashi IZAWA,

Vice President

Japan International Cooperation Agency



March 2007
Mr. Tadashi [ZAWA
Vice President
Japan International Cooperation Agency
Tokyo, Japan

Dear Mr. Izawa
Letter of Transmittal

We are pleased to submit “Final Report for the Study on Improvement of Packaging
Technology for Merchandise Distribution in MERCOSUR (Argentina, Brazil, Paraguay and
Uruguay).”

The aim of the Study was to develop the “Reference Guide for Packaging tests, for
Evaluation (Draft)” for appropriate transportation packaging design of major export products
(focused on dairy products of processed food and white goods of household appliances) in
MERCOSUR four member countries, Argentina, Brazil, Paraguay and Uruguay. In order to
achieve this aim, the land transportation environment surveys were implemented within the
MERCOSUR economic block for collecting and analyzing data on the cause of product
damages. It is notable that this Study basically set the formation of wide-range cooperation
and support in order to advance toward raising the technological level within the limited time.

The administrative and technical concerns were resolved with counterparts by discussing
the survey procedure as the strategic policy. The technology transfer activities to all
counterparts’ personnel have succeeded within short period of time by “rotary technical
guidance courses” and “workshops” through OJT with timely activities such as “four countries
joint meetings”, “four countries joint technology trainings”, “demonstration tests” and
“technical trainings in Japan”

Another notable issue is the cooperation by private companies to the Study. Since the
target products are manufactured and shipped from factories to consumers using transportation
means by private companies, the three-party cooperation of the Study Team, counterparts and
cooperating companies are essential for the data collection on the Transportation Environment
Survey. The recommendation that came from the Study is to establish the “MERCOSUR
Common Standards (Guideline)” as a next step forward from the “Reference Guide for
Packaging Tests, for Evaluation (preliminary)” and the continuous improvement framework of
the MERCOSUR Standard Authorization. Another recommendation is to establish the
“MERCOSUR Common Regional Database” in order to share the database within the region
and the maintenance. This database is expected to update existing data, collection and analysis

of data on expanded target products, enlargement to other areas, such as transmission of the



transportation packaging data to a transportation infrastructure planning and outside of the
MERCOSUR economic region.

At the end of the Study, it is pleased to inform that the application procedures for the
authorization of the “MERCOSUR Common Standards (Guideline)” have been actively
prepared by Paraguay and Brazil, and two counterpart institutes start to discuss introduction of
the “MERCOSUR Common Regional Database”. Furthermore, it is delighted that trained staffs
of six counterpart institutes of four countries are now able to collect and analyze data of the
Transportation Environment Surveys as well as the implementation of the evaluation test
utilizing the test standard for providing advice on packaging design improvement.

We wish to take this opportunity to express our sincere gratitude for the implementation
of the study to your Agency, the Ministry of Foreign Affairs, the Ministry of Economy and
Industry, all Embassies and Consulate Generals of the MERCOSUR countries for their precious
guidance and support. We are also deeply grateful to the target four countries of the
MERCOSUL, governments, ministries and agencies of Argentina, Brazil, Paraguay and
Uruguay, INTI, INT, INMETRO, CETEA, INTN and LATU of counterpart institutes, and
cooperating private companies of four countries for their sincere cooperation and assistance for

the study.

Very truly yours,

Tomoyasu S
UNICO International Co:
Team Leader

Study Team on Improvement of Packaging Technology
for Merchandise Distribution in MERCOSUR (Argentina,
Brazil, Uruguay and Paraguay)



Abbreviation
AD Converter
AMN

AMS

ANTT

AR

BR

C/P

CAN
CARICOM
CEPAL
CETEA

CSM

DER SMART
DINATRAN
DNV
DUMMY
EPS

G

GMT

GNP

GPS

Grms

IBGE
IDB
IMF
INDEC
INMETRO
INT
INTI
INTN
JBIC
JETRO
JICA
LATU
MATCH
NAFTA
PE
PSD
PY
PyMEs
RN XX
RP XX
SAVER
SECEX
TEU
TG
usD
Uy
WS
WTO

ABBREVIATIONS

Description

Analog-digital converter

Asociacion Mercosur de Normalizacion

Mercosur Standardization Association

Inland Transportation National Agency (Brazil)

Argentina

Brazil

Counterpart

Andean Community

Caribbean Community and Common Market

Latin America Economic Committee

Packaging Technology Center (of ITAL) (Sao Paulo, Brasil)
Packaging Sector Committee

Commercial brand of sensors of Yoshida Seiki Corp. (Japon)
Inland Transportation National Office (Paraguay)

Road Transportation National Office (Argentina)

"dummy" load

Expanded polystyrene

Gravity Acceleration

Greenwitch Mean Time

Gross National Product

Global Positioning System

Gravity-root means square (Vibrational Energy Unit (root means square
over a frequency range) )

Geograpy and Statistic Institute of Brazil

Interamerican Development Bank

International Monetary Fund

Instituo Nacional de Estadistica y Censos

National Institute of Metrology and Standarization and Industrial Quality (Brazil)
Technology National Institute (Brazil)

Industrial Technology National Institute (Argentina)
Technology and Standarization National Institute (Paraguay)
Japan Bank for International Cooperation

Japan External Trade Organization

Japan International Cooperation Agency

Technology Laboratory of Uruguay (Uruguay)

Term used for indicating "matching” with GPS system

North American Free Trade Agreement

Poly ethylene

Power Spectrum Density (energy parameter for vibration tests)
Paraguay

Small and Medium size enterprises

Code of National Route

Code of Provincial Route

Commercial brand of sensors of Lansmont (USA)

Brazilian Foreign Trade Secretariat

Twenty Feet Equivalent Unit

Technical Guidance

US dollars

Uruguay

Workshop

World Trade Organization



Table of Contents

Chapter 1 Purpose and Background of the Study

1.1
1.2
1.3
1.4
1.5

OVETALL GOAL..c..cuiiiiiiiieic ettt ettt sttt st et
Background, Scope and Contents of the Study.........cccceeverieniiiieiiiiececeeee e
Significance of Regional COOPEration ...........ccceeeeieriereriieieieneeiieeeieseeseeeeesee e sreeneeneens
Summary of the StUAY PrOCESS .......ccuiiiiieiiieiieiieeeie ettt ens

Project Implementation SrUCTUIE ..........cccvevererireeierese ettt nes

Chapter 2 Target Products of the Study

2.1

FOreign Trade TrendS.......cccveiuierieiieiieiiestesit ettt ettt e e saeeseeenes

2.1.1  Evolution of the MERCOSUR Intra-zone and Extra-zone Trade...........ccccceevrvenennee.
2.1.2  Foreign Trade Trends of the Target Products ..........cccecveieeciiniieeiieeiieeieeie e

2.2

2.1.2.1  Production and Trade Trend of Dairy Products in Argentina.............cocceeuveneenee.

2.1.2.2  Production Trend of Refrigerators, Freezers, and Air Conditioners for
Household Use in ATgentina............c.eeuerieeerierieneeieienieeeeeeeeeseeseeeeeae e sseseeens

2.1.2.3  Production Trend of Household Appliances in Brazil...........cccccoeveievieniiecinnnnne

Target Products and the Cooperating COMPANIES...........ccveeereereereeiereerieeeeeeeseeseeseeeeenees

2.2.1 Industrialized Food Products (Dairy)........cccccereverierienienienreneeneeneesieeseesieeseeeneeenens
2.2.2  Household APPHANCES ......eecvieiiiiiiiiiieciieciteceect ettt aeeaaeeaaeesaeees

Chapter 3 Testing Equipment and Facilities for the Study

3.1  Existing Equipment Utilization Plan...........cccccoeoiiiiiiiiiiiiiiiiececece e
3.1.1 Existing Equipment Utilization Plan in Each Counterpart’s Laboratory....................
3.1.2 Required Testing Equipment for the Improvement of Packaging Design ..................
3.1.3 Testing Equipment for Packaging Material ..............ccoceririnirnienenieeeieiee e
3.1.4 Utilization of Other Equipment from JICA’s South-South Project ..........ccceeveeeeneen.

3.2 Measuring Equipment for the Transportation Environment Survey...........ccccceeevvrueenennen.
3.2.1 Basic Flow of Packaging Design (5 Stages)......cccueruerierreniierieniieniienieesieesreeseeveenens
3.2.2 Digital Vibration / Impact Sensors for the Transportation Environment

SUIVY ettt ettt e et e e bt e e s et e e st e e bt e e bt e e s abe e sab e e eabee e bt e eaee

3.2.3  Record of VIbration Wave ........c.ccvereiiininiinieineneeteenesteeee ettt
3.2.4 Coordination with GPS EQUIPMENL.......ccceeiieriieriieiieniieniieniiesiesieesieesitesiee e seeesenenenas
3.2.5 Standards for Vibration Measurements and Transportation SUrvey .............coceeeeenene
3.2.5.1 Position of the Sensors on the Vehicle ..........ccoceevieniniiiiiiininiiiiicnencceiee
3.2.5.2 Vibration Levels in the X, Y and Z DIreCtionsS ..........cocuevevevreeeiiieeeeiieeeeeieeeeeenns
3.2.5.3 Vibration Levels on the Roads in Japan ............ccecveeiieeiinciinciinciieieeiece e
3.2.5.4 Steps for Establishment of Test Standards based on Vibration Data from Field.
3.2.5.5 Example of Vibration Test Standard.............ccceevirriieriiriiieciieieeieee e
3.2.6 Impact Measurements and Standards for Laboratory Testing ............cccccevvrvrveceennnne

3-14



3.2.6.1  DUMMY CATZOCS . ueeeeuiiiiiiieiiieetie ettt ettt et te et e ettt e bt e et e ebteebeeesnteesaeeesneeean 3-17

3.2.6.2 Conversion of accelerations into Fall Height (h).........ccceceriniiiniiiiiceiee 3-18
3.2.6.3 Selecting the Cargo, Sample for the Testing..........cceccveeierieniieciieeiieieeieeie e 3-21
3.2.6.4 Relationship between mass of the cargo and fall height..............coceveriiieeenn. 3-21
3.2.6.5 Example of Standards for Drop TeSt ........cccuevverieriieniieniieieeieeieee e 3-23
3.2.7 DER-SMART SENSOTS.....cccuiruieutenreieriieeetentenieeeerentesieeseesessesseessessessesseessensesseeseennens 3-24
3.2.7.1 Target Products and Trucks used in the Test..........ccecceeviierieniienienierieeieeieeiene 3-26
3.2.7.2  Specifications of the Equipment to be used in the Transport Environment
SUTVEY ..ttt ettt et e s bt e st e st e e bt e e bt e e sabe e sabeesabeeenbeas 3-27
3.2.8  SAVERBXO0 SENSOTS....cuertiteuteiiriintetentetententeteieetestestetebestestesaeseese st sseeeseebeseeneeneenes 3-30
3.2.8.1 Operation of the SAVER3X90 SENSOT .....ccueeviieriieriieiieiierieenieeieenieenieesieesieenieens 3-30
3.2.8.2 Transfer initial setup to the SAVER3X90 SENSOr .......cceceeeerierirrieieienieeeeiens 3-37
3.2.8.3 Start and End the data collection with the “SAVER-3X90” (1) ....ccccccveviverreencne 3-39
3.2.9 Preparation for the full-scale Transportation Environment SUrvey ...........c..cccceeeeneee 3-40
3.2.9.1 Preparation of the Items to be measured...........cccoevvevierienieneecieeeie e 3-40
3.2.9.2  Preparation for Surveys including International Border Crossing....................... 3-40
3.2.9.3 Required devices and t0O0IS .......ccveruieriieriieriieiieieeie et 3-41
3.3 Equipment for Laboratory TESS ........cccereririerieririeieieieseeeeteie et eae e e 3-42

Chapter 4 Transportation Environment Surveys

4.1  The Selection of the Cooperative COMPANIES.........ecveerreerreerieerieerieerieenreenieenieesseenseesseesseens 4-1
4.2 The Selection of the Distribution Routes for the Study ..........cccoecvvireieneninineeeee 4-1
4.3  Data collection on the Transportation Environment SUrvVeys ..........cccecovevuieviiecieenieeniennenns 4-5
4.4 Data Analysis of Collected Data..........cceoirieierieriieieieriereeeiee et 4-7
4.4.1 Data Analysis Procedure for DER-SMART Sensors.......c.cccceevvervenveneeneeneeneennennns 4-7
4.4.2 Data Analysis Procedure for SAVER3X90 Sensors........cccecveeeierierieneeieeieneseeeeeenes 4-20
4.4.3 General Aspects of the Transportation Environment and the Measuring Data........... 4-24
4.5 Damages on Target Products and Damage IndeX ..........ccoccveiereriniecieneneeeeee e 4-27
4.5.1 Status of Damages of Packaging..........cccccuevvueriiriinieniecieceseesee e 4-28
4.5.2 Economic Loss due to Excessive Packaging Design ...........ccocveveviereninciecienieneeeenenn 4-29
4.5.3 Economic Losses due to Damages on Products...........cccccerverienienieneeneenieneeeeene 4-30

Chapter 5 Data Collection and Data Analysis of Transportation Environment Study

5.1  Construction of the MERCOSUR Database ...........c.ccvereerieiiinieiieciesieeie e 5-1
5.1.1  Use 0f the Database ......cceeeeerieriieniieiieiiecitesieesiteieeite ettt et teebeebeebeeseenseenseen 5-2
5.1.2  Group of Users and Correspondence Needs ...........ccocvverierierienienienienieereesieeveennn 5-2
5.1.3  USEUl DAtabase .......eecvieiieiieiieiieiieitesteeiteie et et ete et eteesbeeseeseenseenseenseenseensesnsens 5-2

5.2 Aspects to Be Considered for the Database Development.............cccoeveeieeierieneenneenneenne. 5-3
5.2.1  Database StIUCIUIE ........ecuviriieriieriieriiesiiesttesteesteesieesteesseesteenseesseenseenseeseenseenseenseenseenseen 5-3
5.2.2 Navigators and Search ENgines..........cccccovvririeneniiieieiese ettt enenens 5-4
5.2.3  HTML File DESIZN...cccuiiiiiiiieiieiieiiesiteieeiteie ettt ettt eteeteeae e enbeenbeenbesnseenseenseas 5-4

-1 -



5.2.4 Information Quality Maintenance on Laboratory Test and the Roadway and

Transportation CONAItIONS. ........ccueerieriieiieriieitierteeste et et e steesteesteesaeeseeeseeeseeesesesssesenas 5-5
5.3  Elaboration through the Publication of the Database..........c.ccccoeeveeciircienieeienieeieeie e 5-6
5.3.1 Checking Grammar and LinkKs ...........cceccereririrriesenieieese et 5-6
5.3.2  Correcting Search Engine’s Perception EITors .......c.cccceevveviiniinieniienieriecienieseeeen 5-6
5.3.3 Advantages and Disadvantages of the DNS (Domain Name Server)
Reference FUNCHON .......oouiiiiiiieieieec et 5-6
5.4  After the Publication of the Database ...........ccccovieiierieririeieeesceeee e 5-7
5.4.1 Methods to register the WebSite.........cceevuirierieiiiiieiiecieseeese et 5-7
5.4.2 Control and Maintenance of the SOUIrce SEIVer ..........cccevvririeriererieieieeseeeeieens 5-7
5.4.3 Issues to attend to during Data updating.........c.cccveeverierienieniieniesieste e see e 5-8
544 USEr INtEIACION......iouieieiiiieiieieieseetete ettt ettt e et e et et e sesseeseeneensesseeneennens 59
5.5 Regarding the Author’s Rights (COPYIIZNL) ......coivieviieiiiiiriieieticteeeeeteereee e 5-10
5.5.1 Clarification for the Author’s Rights/ Utilization GUide ............ccceveveverierienrreeiennne 5-10
5.5.2  Free-of-charge or With Charge...........ccceeiiriiiiiiiicieceeeee e 5-10

Chapter 6 Establishment of the '""Reference Guidelines for Packaging Tests"

6.1  Procedures for the determination of the reference guidelines for the evaluation of

PACKAZINE LSS ..uveeutieiieie et ettt eteeteeteete et e steesteeatesatessaesseesstesseesseesseesseesseesseenseenseennns 6-1
6.1.1  DIOPPING TS .eeiieiieuieieieeiieietesie st ete ettt et ete st e sseeseestessesseensensessessnensesesseeneensens 6-20
6.1.2  VIDIAtion TS ...eouiruieuieiiiiniieiietesie sttt ettt ettt sttt bt bt eate st b sbeens 6-21
6.2  Reference Guideline for Packaging Tests, for Evaluation...........c.ccocoeeeeereninciecienennnene 6-24
6.2.1 Validations up to the date of the Interim Report...........ccceevverienienienienieieieeeen 6-24
6.2.2  Validation of the "Reference Guideline for Packaging Tests, for Evaluation”
at country level, and at regional level by data combination.............cccceevverevenivenneennen. 6-29
6.2.2.1 Discussion items for drawing up the "Reference Guideline for Packaging Tests,
101 Evaluation........cooiiiiiiiiiteeeeeee et 6-29
6.2.2.2  Detail discussions and CONCIUSIONS ..........ccevveeririirieininienieteeneeeee e 6-30

6.2.3 Results of validation of the Reference Guideline for Packaging Tests, for

EVAlUATION ..ttt ettt 6-32
6.3 General Guideline for the Packaging Design..........cccccveriieriieniieiiieiieie et 6-42
6.3.1 Comparison with JIS Standard............c.cceeeririroieiiiiiieeee e 6-44
6.3.1.1 JIS Standards referred to industrial packaging ...........ccccceevveveeciienieceecieeieeiene 6-44
6.3.1.2  Evaluation of Dairy Products Packaged for Transportation, based on JIS, ISO
STANAATAS. .ttt st eeeen 6-48
6.3.2 MERCOSUR Standardization Association AMN — Structure and Functions............. 6-55
6.3.2.1 Situation of the AMN FUNCHON .......oceiiiiiiiiiniiiieieeetteeeeeeee e 6-55
6.3.2.2  Procedure for the Approval of a Common MERCOSUR Standard..................... 6-60
6.3.3 MERCOSUR Standard (Draft)
6.3.3.1 Method of Designating Component Codes of Packaging............cc.cceevevuvruvrrnnnne (6.3.3.1)-1
6.3.3.2 Packaged Freights —Conditioning for TeSting ..........ccceccvevvrevierciiecieeiieeieeie e (6.3.3.2)-1
6.3.3.3 Packaged Freights and Containers - Method of Compression Test..................... (6.3.3.3)-1

- 1il -



6.3.3.4 Packaged Freights - Method of Drop Test (Draft).........cccecceevierienienienieeeee,
6.3.3.5 Packed Freights - Method of Vibration Test (Draft)..........ccccceevvvrcievenenrrinnne

6.4 Reference Guideline for Packaging Tests, for Evaluation: Data Input into the
Database (DB).......ccuiiiiieiiieiieitiecieesie ettt ettt ettt s e s e e ta e b e raesraesrbesrbesaaeeasesaaeeraeenes

Chapter 7 Packaging Design and Testing

7.1  Packaging Design ProCeAUIES.........cceevuiiiiieiiieiieie ettt
7.1.1  Product concept for household appliances and packaging design ............cccccevereenene
7.1.2  Stress test of the distribution environment for household appliances.........................
7.1.3  Household appliances production line and packaging............cccceeevvvevrcvesieneneeceennne
7.1.4  Design of packaging for dairy products..........cceecververierienienienieniesieseeseeseeseeeeees

7.2 Packaging Materials.........c.cceriririeieiece ettt sttt ne ettt ene e neas
7.2.1  Flexible packaging filim ..........ccocieiiiiiiiieiieiieeeieeeeceeee ettt
7.2.1.1 Base material of the flexible film..........cccceviereririeeeeeee e
7.2.1.2  Characteristics of sealant films ...........ccceoeviriiieiiininiiieeeeeeeeeene
7.2.1.3  Sealant Film TYPES ....coceeverieriieiieierierieeitetete sttt esse e eaessesseeneeneens
7.2.1.4 Film and intermediate sheet StruCture ...........ccceeeeiereneniriienieneneeeeeesieeeene
7.2.2  AIuminum FOil.......occoooiiiiiiiiieee et
7.2.3 Plastic film with vacuum metal depoSition .........c..cceeveecierieeienienienieseeeeesee e
7.2.4  Corrugated cardbOard............ccooeviririenierieieieere et een
7.2.5  Shrink type Tl ....cc.eeiiieiiieiieieieeeee ettt n
7.2.5.1  Kinds of shrink type film...........ccooiviiiiieieeee e
7.2.5.2  Main features of shrink type film..........ccccoeieriieiiiiieieie e
7.2.6  “Stretching” and “Wrapping” films ..........ccceeciereririieiieere e
7.2.7 Expanded Polystyrene (EPS) ........cccooieiieiieiieiieiieteeee ettt

7.3 Packaging Design Covering the Requirements of Reference Guideline...........c.cceouenene.
7.3.1 Evaluation of packaged Cargoes.........ccueruerierierienienienieseeseesitesteseeesieesseesieesseeneees
7.3.2 Tightness test equipment and vVacuUM dryer..........coecvevueriereriesieniereeeieieeeseeeeaeeens
7.3.3 Endurance tests evaluation in Paraguay..........ccccceeuerierienienienienienienieesieesieeseeeeens

7.3.3.1  MilK POUCH CONAINETS .....ouveeeiieeienieieeeieeietete e eteaeste e eseesaesesseeseensensesseeseennens
7.3.3.2 Y OQUIT COMEAINETS. ..uveeutieiieiieiieteeteeteeteenteeteenseeseensesnsessseensesnsesssessessesssesssenns
7.3.4 Endurance tests evaluation in UTUGUAY ..........cccevuereririerieseniieieieie e seeeeeens
7.3.4.1  Milk pOUCH CONTAINETS .....eeiieiieiieiieiieieeie et ettt ete et eveeteeteeaeeaeeaeenaeenseens
7.3.4.2 Y OQUIt CONLAINEELS. .....eetireeeieeereretietentesteestentesesseeseensensesseeseessensessesseensessessesseensens
7.3.5 Milk caramel transportation packaging evaluation in Argentina............c.c.cceeverevenen.
7.3.5.1 Task: Milk caramel container redeSigN...........ceeveuererereeeierierieseeeeeeseeseeeeeneens
7.3.5.2 Hypothesis about the origin of the fault...........cccooieiiiiiiiiiii e,
7.3.5.3  Vibration test research and results (Fig. 7.3.5-3) .ccooeviiiieiieninicieieeeeeeeene
7.3.5.4 Material fatigue and microscopical view of the aluminum foil lid......................
7.3.5.5 Investigation: Product freezing due to low temperature and low pressure by
the Andean ridZe CIOSSINEG.......ceveerieriierieeieeie ettt ete e eteete e ete e e e sene e e
7.3.5.6  Compression tests on POtS and CAPS......cceevreevreecrieriieerieteereeteereereereeveeneeeneens
7.3.5.7 Laboratory tests on redesigned packaging..........cceeceevveeriienieenieenieenieenieeie e

-iv -

(6.3.3.4)-1
(6.3.3.5)-1



7.3.5.8 Steps taken to avoid the increased costs of improved aluminum lids.................. 7-63
7.3.5.9 Reduction in the consumption of aluminum lids and CO2...........ccccevvevrereennen. 7-64
7.3.5.10 Vibration tests of pouch packaged milk (Argenting)............ccceeeveeeveecveevienvennenne 7-65

Chapter 8 Transportation Tests (Model Project)

8.1 Transportation Tests, Target Products and ROULES ..........ccccuevivirieieninicieieeeeeeene 8-1
8.2  Data Analysis of Transportation Tests and Packaging Design Improvement.................... 8-3
B.2.1  ATZENLING ...eeeiiiiieiieeieie ettt ettt et et e st e et e tesseeae et et e e st ent et e seeat et enteereeneennens 8-4
8.2.1.1  Household APPIIANCES ........cccuieriieiieieeieeie et eie e eteeteete e eteeae e enaeeneeenes 8-4
8.2.1.2 Reasons for the interruption of the export of dairy products ...........ccceecvrveeennee. 8-7
8.2.2  BIAZIlu. ittt ettt a et na e eae 8-7
8.2.2.1  HouSehold APPHANCES ........cccvieiieiieiieieeie et ete ettt re e e e e ees 8-7
8.2.3  PaAraAUAY ... .eiiiiieiie ettt et et ettt e bt e et e eaes 8-10
8.2.3.1 Packaging Design and Transportation TestS.........c.ccceeererererrerenerenieneneeeennens 8-10
8.2.3.2  Testing SChedule (PY)...ciocieieieee ettt et 8-11
8.2.3.3  Organization of the Transportation Environment Survey (PY).....c.ccecvvverenen. 8-11
8.2.3.4 Routes covered by the SUIVEY .....cccuieiieiiieiieieeic e 8-11
8.2.3.5  Vehicle and CArZ0 ....ccveeeieiiiicieieierie ettt 8-11
8.2.3.6  Results of the transportation teSt..........ccceevuiereerieerieecie et 8-11
8.2:4  UTUZUAY -eeuteeuteeiieeieeie ettt ettt ettt ettt et et et e et e eatesateeatesatesateentesntesaeesateensesntenns 8-12
8.3  Improvements to Prevent Damages to the Target Products..........ccccoevvevveeienienieniennnnne. 8-13
8.3.1 Analysis of the Causes of Damages.........ccecvrieiereririeiesese e 8-13
8.3.2 Damage Rate of Products of the Cooperating Companies.............ceceerreereerreenreennens 8-13
8.3.3 Economic Advantages Resulting from the Improvement of Packaging ..................... 8-18
8.4 Improvement of Transportation for Target Products ..........ccccceeveeiiieciieciienieeieciecieene 8-22
8.4.1 Distribution System and related Standards ............ccocoevriieriinininieeeeee e 8-22
8.4.2 Transportation Infrastructure within MERCOSUR .........cccoooiiiiiniiniiieieiieeeiee 8-46
8.4.2.1 MERCOSUR —Chile Axis (Brazil, Argentina, Uruguay) ........ccccceeveruerrereereennenn 8-47
8.4.2.2 Interocean Central Axis (Brazil, Paraguay) ........cccccoevvevievienienieiieceeie e 8-52
8.4.3 Improvement in Logistics (Physical DiStribution) ..........cccccevveeeeeerienesinieieseseeeens 8-57
BA.3.1  LOZISTICS . ieiieiieie ettt ettt ettt et te et et et e et e e abe s abeenbeenaeenaeenteenaeenaeenaennes 8-57
8.4.3.2 Topics of analysis: An environment friendly lOgiStiCs .........ccccvrvrrverierervreennnne 8-59

Chapter 9 Improvements Proposal to Reduce the Rate of Damages

9.1 Improvement in the Design of Primary Packaging for Food Products ............ccccceeuenennn. 9-1
9.2  Improvements in the Storage and Handling of Cargoes ..........ccccoeevevvereneneeeesienenieeenenn 9-2
9.2.1 Food Products (dairy, olives, and other products) ...........cccceereerienienienieenieeieeieennenn 9-2
9.2.2 Household appliances (White S00dS) .......cceruerierieririeieiereseeieeee et 9-3
9.3 Transportation IMPrOVEMENES ........ccveruierieriierieesieeieeteeteeteeteeteeteeteeteeaeeneeenseeneessseenns 9-4
9.3.1 Food Products (dairy, olives, and Others)..........cccoecveveriererinieienereseeeee e 9-4
9.3.2 Household Appliances (White S00dS) .......cccuerierieriierieniieiierieieeeert et 9-4
9.4 Transportation INSUTANCE ...........ccceeriiruiiiieiiiesieecte ettt ere e eteebeebeebeebeebeenbeesbeesaeenseenns 9-5



9.5 Interesting Aspects in the Regional Transportation for involved Sectors...........c.cceenenn...
9.5.1 Household Appliances (Whit€ S00AS) ......cceeverierieririieieierieseeteeee et
9.5.2  Processed Food Products (mainly dairy products)..........cceecveruerienienienieneeneeneennnn

9.6  Type of Transportation (shipments by ground, water, and air)...........c.ccecvevvererereereennenne.

Chapter 10 Results and General Recommendation

10.1 Analysis and Detailed Review of the Work Schedule for the Study, including the
Exchange of Information on the Progress of the Monitoring Survey Performed
With the Counterpart INStIEULES ........cveevieiiieiieie ettt e s e s ae s e eee e
10.1.1 Results of the joint meetings of the 4 COUNLIIES ........ccecverierierieieieeeeecee e
10.1.2 Results of the rotary technical guidance courses in the 4 countries.........c.cccccevenneen..
10.1.3 Results of the WOrkshops (WS).......ooiiiiiiiiieieesieeeeeeeee et
10.1.4 Results of the public seminar of TeSUlL.........ceecvieiiiriiiiiiieiieieee e

10.2 Technology Transfer to Counterpart Institutes and the Private Sector ..........ccccoceveeencnne.
10.2.1 Results of the technology transfer...........ccvevuieiieiiiiiieieeiece e
10.2.1.1 Objectives attained by the counterpart inStitutes .........cocecevverveeeerenereeeneneeennes
10.2.1.2 Levels attained by the counterpart institutes in packaging design.......................
10.2.2 Recommended strategies for the technological development of the

MERCOSUR counterpart iNSIULES ........c.eervereereerrenienienreneeseesreseeseesseesseeseennns

10.2.3 Recommendations related to promoting the importance of technological
improvement in the distribution process in respect of the private sector.....................

10.3 Outline for the Achievement of Overall Goal of the Study ........cccceevvevvviiieieiieeee.
10.3.1 Sustainability of the "Reference Guideline for Packaging Tests, for
EValUAtION"......iiiiiiiiiiiiter ettt e e
10.3.2 Management of the common regional database (DB)........ccccceeeevuieriienieeniienieeieeeenn,
10.3.3 Proposal to the MERCOSUR Standard Association (AMN) and Promotion
of the establishment of MERCOSUR Common Standards (guideline) ......................
10.3.4 Recommended actions to be taken by the counterparts and the private sector ...........

Annex
Annex 1 Programs for Public Seminar of Result in Each Country ..........ccccccveevveeiieiennenen.
Annex 2 Exhibit Panels for Public Seminar of Result...........cccooeviiinienininieeeeee,

- Vi -



Table 1.5-1

Fig.
Fig.
Fig.

1.4-1
1.5-1
1.5-2

Table 2.1-1
Table 2.1-2
Table 2.1-3

Table 2.1.1-1
Table 2.1.2-1
Table 2.1.2-2

Table 2.2-1
Table 2.2-2
Table 2.2-3

Table 3.2-1

Table 3.2.7-1
Table 3.2.7-2

Fig.
Fig.
Fig.
Fig.
Fig.

Fig.
Fig.
Fig.
Fig.
Fig.

Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

3.1-1
3.1-2
3.1-3
3.2-1
3.2-2

3.2-3
3.2-4
3.2-5
3.2-6
3.2-7

3.2-8
3.2-9
3.2-10
3.2-11
3.2-12
3.2-13
3.2-14
3.2-15
3.2-16
3.2-17
3.2-18
3.2-19
3.2-20
3.2-21
3.2-22
3.2-23
3.2.7-1
3.2.7-2

Table and Figure

Description of Assignment by Team MemDbeT.........c.ccovveeiiienieerieenieecieeeie e

Process Diagram of the StUdY........ccccveeiiriiiriienieieeeeee e
Project Implementation Structure of the Study Team (Plan)...........ccocveevvecieniennennnn.
Project Implementation Structure of the Study Team (Actual) .......cccooerercrcreneenene

MERCOSUR General Summary (2005) .......cocoevevevevieeeeeeeeeeeeeeeeeeeeeeesesesennens
Evolution of the MERCOSUR Intra-zone Trade..........ccccovevererenieniencnencneneeeenes
Trade and GDP Variations in the MERCOSUR............cccoeiiieierienieeeee e
Variation in the % of MERCOSUR Extra-zone Exports (1990-2004).............cccu.....
Production and Trade of Dairy Products in Argentina .............ceceeeeveeienencneneneence.
Production of Household Appliances in Argentina ............cceeeveeeververvenveniveneeeneeenens
Cooperating Companies: Sector/Products (June 2003) ........cceecvevverieneenieerieeieeeenes
Cooperating Companies: Products/Routes (at the beginning of the Study).............
Cooperating Companies for the Model Project .........ccooceeierieiieiieienecieeeeeee

Specifications of the Digital ReIStErS.......c.ecovevieriieiiiiiieieriieie e
Use of Sensors in the Demonstration Test..........cccecveririieriienierieniee e
Specifications of the Equipment to be used in the Transport Survey ...........cccceeueeee..

Test Equipment Utilization Plan for Packaging Tests .........ccccevvverieenieeniennireeieeenne
Available Equipment List at each C/P for Packaging Study .........ccccceevveevveiiieninens
Available Equipment List for Packaging Material Studies..........c.cccceevveeiieenvencnnens
Packaging Design Development, Basic Flowchart (5 Steps) ......ccceeevvervieeecieicieenneens
Relationship among packed Cargo Resistance, External Forces and Protection

Digital Vibration/ Impact Sensors for Transportation Environment Surveys.............
Vibrations Registration Method ...........cccccviiiiieiiiiiiieieecieee e
Differences in PSD Curves Depending on Registry Method............cccoeevveevienveennnnn.
Vibration Modes of @ Truck (1St MOd@) ......c.eeevuveiiiieriieiiiecieeieeeie et
Vibration Levels Depending on the Direction and Position of the Sensors on the

Bed Of VEIICIE ...
Normal Vibration Levels in the Roads in Japan .........ccccceeeveevviincieeniienieeieeieeen
PSD Curve SImplification ProCESS .......ceccvieiiieeiiieiiieeiiecieeeieesieeereesreeeveesreeenvee e
Characteristics of Random Vibration Waves...........ccccceveeririinienieiencencececeee
Material‘s S-N Characteristic CUIVE.......ccuevierieriiirieiieiiereeneee et
Shifting of PSD Curve according to the time-compression for the tests ....................
Examples of Standards for the Vibration Tests .........cccceeriieniiieriiieniieeiiieeiee e
Dummy Cargo for Impact Testing (vacuum cleaner) ..........ccocceeveveeeiieenreeecneessieennnnnn
H of fall (1): based on Accelerations -Free Fall-..........cccooovveviiiiniiiiniieniieeeieee
H of fall (2): - Area of acceleration Curve Method ..........cceeevvveiiienciieiiiieeiie e
Analysis of Direction of the Fall (1)......ccccevviiieriiiiiiiiieiieiiieeeecieeee e
Analysis of Direction of the Fall (2)......ccccevoiiieiiiiiieeiieiiieeeecieee e
Selection of Cargo for MEasUrements ...........ccveereeerreeneeeneeeneeerreesereesereenseessseeensnes
Relationship between Weight of the Cargo and Fall Heights in Japan (Example).....
Analysis of Fall Heights by Weibull Distribution (Example)..........ccccoeevverveenveennnnnne
Example of Standard for Drop Tests (1): JIS Z0200 .......c.ccooveeciieereeeiieeieeciieeieeenne
Example of Standard for Drop teSts (2) ..c.eeerveerieeiiierieeiiieeieecieeeiee e svee e
Setting Condition of DER-SMART SeNSOTsS ......cccveevieeriiiiriieeiieeieeeieesieesveesveenenens
Measurement CONAIIONS ........coeerieriieiiiiieiiericeeee ettt ettt s see e e

- Vil -



Fig.
Fig. 3.2.7-4

3.2.7-3

Table 4.2-1

Table 4.4.1-1
Table 4.4.1-2

Table 4.5-1

Table 4.5.1-1
Table 4.5.3-1

Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

Fig.

4.2-1
4.4-1
4.422
4.4-3
4.4-4
4.4-5
4.4-6
4.4-7
4.4-8
4.4-9
4.4-10
4.5-1

5.5-1

Table 6-1

Table 6.1-1
Table 6.1-2
Table 6.1-3
Table 6.1-4

Table 6.2.3-1
Table 6.2.3-2
Table 6.2.3-3
Table 6.2.3-4
Table 6.2.3-5
Table 6.2.3-6
Table 6.3.1-1
Table 6.3.2-1

Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

Fig.
Fig.

6.1-1
6.1-2
6.1-3
6.1-4
6.1-5
6.1-6

6.2.3-1
6.2.3-2

Trucks USed 1N the TeST.....ceouiiiiiiiiiee e 3-26
Equipment used in the transportation SUIVEY .........cccveerieerieenieerieenieesieenveesveenneens 3-27
Transportation Environment Surveys, Routes and Itinerary...........ccceccveeveeenveennnennne. 4-3
PSD Analysis of “05-07-19 Aimogasta-Charata”, speed-acceleration........................ 4-16
Reference values by area, based on vibrations and according to speed and route

tYPE (fOI PIAIN TOULE) ...veeiiieiiieeiiieeie ettt ettt e et e et e e etaeesteeebaeesneessseensneens 4-17
Damaged UNits QUANTILY .....cccveeiiieeieeiiieeie et eeie et seeerteeseeesbeesereesaeeseneeseneessneenes 4-27
Packaging defects infOrmation ...........ceeecvieriieniiieiiiecie e 4-29
Break down of defects on product (refrigerator) .........ccceecveeeveeerieeerieenieenie e e 4-30
MERCOSUR Map — Survey Routes during the Study ........cccovevveeiieiiniinieieeeene 4-2
a) Grms — Time curves, b) Truck speed — Time CUIVES.......ccceecververeerieriieieeee, 4-7
Grms vs. Truck speed Graphic .........cceceeeieiieiieiieriec e 4-8
Cumulative value on running distance distribUtion ...........ccoecvevveriereecierciereeneeeenes 4-9
Grms comparison for Total Route and 80-100km/h Level .......c..ccoevivienininincnnen. 4-9
PSD Average vs Frequency for 3 Ranges of Speed.......cccovvevieiiiiiiiineieieeen 4-10
Grms Values Discarding Extreme EVents...........ccoocevierienienieneniece e 4-11
PSD peaks vs frequency for two Grms values..........coccvevverienienieriieieeeeseeseeeeenn 4-11
Rafaela-Clorinda route (Argenting)..........ceeveeeerueerieriiesieeseesieseeseeeieeeeeresnesenesenes 4-12
PSD average and peak vs frequency for Segment 1 and 2........cccccceevevenincncneennenne. 4-13
PSD average and peak vs frequency for Segment 3 and 4............cccoevveiinienienennnen. 4-14
Cargo arrived at destination and damages observed..........cccccoeverereecienincncneneenne. 4-28
Database Structure (Draft)........ccoocevieiieiiieieceseeee e 5-12

Reference Guidelines for the Evaluation of Packaging Tests (Example) Type of

route corresponding to €ach Grade .........cceevieviieiiieiiieieeie e 6-1
Data POT ATA.....eiiiiiiiiieiieeiee ettt ettt et et saae e 6-12
Calculation Table.......cccoieiiieiiieee ettt 6-14
Calculation Table for PSD TeSt (1) ..cvieiiiiiiiiiiieeieeeieceree ettt 6-15
Calculation Table for PSD TeSt (2) ..cuvieiviiiiieeiieeieecteeeree ettt 6-15
Route conditions and PSD Curve for Test.......ccccvcereeriiriinininenineeieienencnesieeeenen 6-34
Comparison calculation data of surveyed routes (eXample) .........ccceeeverienieneenerennnne 6-35
"Reference Guideline for Packaging Tests, for Evaluation” (preliminary)................. 6-40
Test Conditions for Packaging, for MERCOSUR (Level 1) ..ccooocveeieiieiinieieeeen 6-40
Test Conditions for Packaging, for MERCOSUR (Level 2) .....cccoevveieeienieiieicenene 6-41
Test Conditions for Packaging, for MERCOSUR (Level 3) .....cccvevieiieiinieieieeene 6-41
JIS Standards for Industrial Packaging............ccoeeveoieiiierienieniee et 6-45
Issued Standards to AMN  (JULY 2006) .........c.cooveemerererereeeereeeeeereseseseeseeee s 6-62
Visualization of the condition of the route ............ccccoooiviiniiniiiiee 6-11
Validation CriteriON ... c..eeruieriiiiieieeiieetee ettt sttt ettt et sbee i eas 6-13
Case A: Comparison of PSD curves in Brazilian representative 4 routes (reference:
500km distance, testing time 1 M) ........oocveeiiiiiiiiiiiciece e 6-17
Case-B: Comparison of PSD curves in Brazilian representative routes (converted

to ref.: distance SOOKIM) ....cccveiiuiieiiie ittt sre et e sbeeeb e e sbeeenaee e 6-18
Case-C: Comparison of PSD curves in Brazilian representative routes (PSD Test
(G311 ) USSP 6-19
Case-D: Comparison of PSD curves in Brazilian representative routes (PSD curves
PUrSUANt t0 SPEEA TANZE) ..veevveeierieeieeriiieeieeeteeeieeebeeeteeeteeeteesstaeenseeesaeensneessseensseens 6-20
Grms diagram of a transportation survey, divided into 3 sections.........ccccceeeevveerueene 6-33
PSD curves for ATgentina’ s TOULES.............oevervevevererereeeeeeeeeeeseseseseseseseesesessesesesesenas 6-36

- Viii -



Fig. 6.2.3-3
Fig. 6.2.3-4
Fig. 6.2.3-5
Fig. 6.2.3-6
Fig. 6.3-1

Fig. 6.3-2

Fig. 6.3.2-1
Fig. 6.3.2-2

Table 7.1.1-1
Table 7.1.2-1
Table 7.1.2-2
Table 7.2.1-1
Table 7.2.1-2
Table 7.2.2-1
Table 7.2.4-1
Table 7.2.4-2
Table 7.2.4-3
Table 7.2.5-1
Table 7.2.6-1
Table 7.2.7-1
Table 7.3-1

Table 7.3-2

Table 7.3.3-1
Table 7.3.3-2
Table 7.3.4-1
Table 7.3.4-2
Table 7.3.4-3
Table 7.3.5-1
Table 7.3.5-2
Table 7.3.5-3

Fig. 7.1.1-1
Fig. 7.2.1-1
Fig. 7.2.1-2
Fig. 7.2.4-1
Fig. 7.2.4-2
Fig. 7.2.5-1
Fig. 7.3-1

Fig. 7.3.1-1
Fig. 7.3.1-2
Fig. 7.3.1-3
Fig. 7.3.1-4
Fig. 7.3.2-1
Fig. 7.3.2-2
Fig. 7.3.2-3
Fig. 7.3.3-1
Fig. 7.3.3-2
Fig. 7.3.3-3
Fig. 7.3.3-4
Fig. 7.3.3-5
Fig. 7.3.3-6
Fig. 7.3.3-7
Fig. 7.3.3-8

PSD curves-comparison of routes : 2 hrs teSt tiMe .....c.eevveeevierieeeieeiieeeieesieeeieenns 6-36
Measured PSD and Compensated PSD curves (BsAs—Mendoza route, AR)......... 6-37
Measured PSD and Compensated PSD curves (PY) ..ocevcveeeieiiiienieecieeeieecveene 6-38
Measured PSD and Compensated PSD curves (Montevideo —Rivera, UY)........... 6-39
Flow Diagram for the Cushioning Design of Packaging ..........cc.ccoccevvininiincnncnnnn. 6-43
Flow Diagram for the Cushioning Design.........ccccceoueriiiiiniiniiniiciieeeeceeeee 6-44
MERCOSUR Organization CRATt..........ccccveeiiieeiieiiieeiieeiieeseeeieeeseeeseeeeseneesiveeneneens 6-59
Diagram of the Approval Process of Standards, from Each Country up to AMN......6-60
Packaging Design REqUITEMENLS ........c.ceevuiiiiieeiiieiiieeiieeieeeeiee e eseeeseveeseaeesveenaneeas 7-1
Distribution Environment Stress to Refrigerators (example) .......ccccceevevveecveercreenneens 7-4
Actual Case of Brazil (€Xample)........ccuverieeriieniieiiieiie ettt eere e sveesvee e 7-5
Properties of the FIlms Per TYPE .....oevvieeiieiiieeiie sttt s 7-9
Comparison Table of Sealant Films........c.ccccverviiiriiiniiieniieeieecieeee e 7-11
Physical and Mechanical Features of Aluminum Foil...........cccoccvveiiiiiiiniiiiiieeien, 7-15
Resistance Values of Papers for Liner (JIS P 3902) ......cccoveviiiriieniiieiieeeiie e 7-19
Resistance Values of Papers for Wave (JISP 3904) ......cccvevvierciiieiieeieeeeeeeeee 7-20
Corrugated cardboard: Types and StrUCTUIES ........c.eeveveeeciieerieeeiiieeiee e eee e 7-21
Types and Features of Shrink Type Fillm........ccccoeviiiiiiiiniieniieciieeeecee e 7-24
Applications of “Stretch” Fillml.........cococoieieieiiiieeeieeeeeeeeeeeee e 7-25
EPS Volume Used for Refrigerators in Latin America (example) .........ccecceeveveeenennne 7-26
Development Steps and Reference Values for the Evaluation and Design of the

Product (QUIAEIINE) .....eeeeieeeiiieiiieeeie ettt be e sare e tbeesaaeeseaeesane e 7-27
Packaging Design Process for Target Product...........cccceevviieeiieiiiieniieecieeie e 7-28
Drop Tests on Milk Pouch Containers..........ccceecveeioieeeiiieioiieeieesieeeieesieeeveesveesvee e 7-40
Hot Seal Test for Improved Film under Wet Condition (milk) ........c.cccvercverrreennnn. 7-43
Drop Tests on Milk Pouch Containers..........ccceecveeicieeeiieniiieeiiiesieeeieesveesieesveesvee e 7-46
Compression Tests on Milk Pouch Containers (UTuguay) ........ccceceveerveerieenveenueennns 7-48
Seal Strength in Dairy Product’s POUCKES ............c.oeveuieiiiiieieeereeeee e 7-49
Vibration Test Method (Milk Caramel).........ccccccveeiiieeiiieiiiieeiie e 7-56
Compression TeSts 0N POtS.......iiiuieeiiiiiieciie e 7-60
Vibration Tests: Times and Failure Points (1.5G X5~9Hz) ........cccceevvvervverireenrnnne 7-65
Product External View (refrigerator)..........ccveevieeieeienieriereesie e 7-2
POlytehylene SIUCTUIE........eiieieieeieie ettt ettt seeneeennesneeens 7-13
Seal Resistance vs Sealing TeMPErature ...........ccecverveereeeieeienienieeeie e see e 7-13
Range of Manufacturing of Corrugated Cardboard............cccoeevienienieniriiieieeieeene 7-18
Cardboard Factory General Layout ...........cccecverieriieiiieieeieeieeeieeie e 7-18
Shrink Factor vs Heating Temperature of Films...........cccooveviiviiniinienieiee e 7-24
Improved Packaging for Tests (Brazil and Argentina) ..........ccccoceveverienicncncncnennee. 7-29
Product €Xternal VIEW .......c..coeruiruieieniiieniesienienieeet ettt sttt s s 7-32
Component FIXiNg VIEW ........cceecirieiieriieriieieete sttt esee et eseesesaesneesns 7-32
Cushioning Effect - Calculated Values...........ccovierieiieiiieiieieeeeeee e 7-33
Cushioning Value by Applying Density =30 Kg/m3.........ccoeoerierienienieieeeeeeee 7-34
Tightness Test EQUIPMENE .........ccoevieriiiriieieeieeie et 7-36
Vacuum Dryer EQUIPIMENL.........cccieiiieiiiieiieeieiieieee et 7-37
HErmMEtICIEY TS ..evieiieieiieeie ettt ettt st te st seebesaeenaesneesseenseenseens 7-37
Milk POUCh CONAINET .....c..eoviriiriiiiieiieieienieeieet ettt 7-38
POUCKES 1N SHOPS ..ottt ettt st sne e enre e ens 7-38
Overlap Seal (PULOW).....occvieiieieeiieeee ettt ne e e 7-38
JOINtEd Sl (3 SIAC)...eeuveeeieiiieeiiee ettt sttt et ens 7-38
Pillow Type Pouch (OVErlap) ......cceevueeiiiiirieiieieeieee et 7-39
Three Side Pouch (JOINE).......ooovieiiieiieiecieciee et 7-39
Compression Test Device for MilK.........ccoooiiiiiiiiniinieieeee et 7-41
Seal ReSIStANCE TESET ....ccuerueeeieiiiiiriiierieeteee ettt 7-41

-1X -



Fig. 7.3.3-9 Yogurt Pot with Aluminum Lid.........cccoeeeiiiiiiiiiiiciiicie e 7-44
Fig. 7.3.3-10 Yogurt Pot with Laminated Aluminum Lid...........ocoiiiiiiniiieeees 7-44
Fig. 7.3.3-11 Aluminum Lid Tearing .. ...ceoueeoueriiiieiieiieseee ettt 7-44
Fig. 7.3.3-12 PET/AT Lid CUIlING ..ttt 7-44
Fig. 7.3.4-1 Partial Loss of the LOWET S€al.......c.coiciiieiiiiiieeiieciieee ettt 7-46
Fig. 7.3.4-2 Milk Jet from Lower Seal Failure........c.ccocveiieeiiiiiiecieceecie et 7-46
Fig. 7.3.4-3 Compression Test Method.........cocveeiiiiieiiieeieee e e 7-47
Fig. 7.3.4-4 Vibration Tests for POUCKES........ccccviiiiieiiieiiieeece e 7-50
Fig. 7.3.4-5 Bursting Test Arrangement in LATU .....c.oooiiiiiiiiiiiee et 7-50
Fig. 7.3.4-6 Bubbles during Tightness TSt .......ccciiirieiiiieiiieeiie ettt 7-50
Fig. 7.3.5-1 MILK Caramel POL.....ccuueerieeeieeiieerie et erte et eete et e stee e tee e eetaeessee e taeenseeesaeesneenns 7-52
Fig. 7.3.5-2 Boxes without Interlayer SEptum ..........cccveeiiieiiieiiiee e 7-52
Fig. 7.3.5-3 Vibration Test on Stacked Boxes (5 Layers) - Bottom BoX .......cccccccvevvvienieenieennnnn. 7-53
Fig. 7.3.5-4 Pinhole in the Aluminum Foil Lid......c.ccccoiiiiiiriiiiiieeie et 7-53
Fig. 7.3.5-5 Microscopical View of the Pores in the Aluminum Foil Lid..........ccccooevvevviiniiennnnn. 7-54
Fig. 7.3.5-6 Contact Points between the Aluminum and the Plastic Lid..........c.ccceeeveevivnciinienns 7-54
Fig. 7.3.5-7 Cardboard Disc to be USed 1N TESES ....ecvvveeriieiiieeiie ettt et 7-57
Fig. 7.3.5-8 Modified Cap to be used in Tests (RING-type Cap) ...cccveevveeevreerciieeiieeiieeieeeeveenneens 7-57
Fig. 7.3.5-9 Emboss Process Layout for the Aluminum Lid.........cccccooeivriiiiiiiniiiiieieeieeeieees 7-58
Fig. 7.3.5-10 Aluminum Lid Vibration at 20 t0 40 HzZ.......c.cooveiiiieeiieiieeie e 7-58
Fig. 7.3.5-11 Aluminum Foil under Normal Pressure (Curved down).........cccoccvveeieerieencieesneennnennn 7-59
Fig. 7.3.5-12 Aluminum Foil Flatten at Low Pressure (Crossing Andes Rockies) ........cccoevveennnnn. 7-59
Fig. 7.3.5-13 Compression Tests 0f Pots and Caps.......ceecveeeieeeciieeiieeiiieerie et eee e 7-60
Fig. 7.3.5-14 Improved Pot Cap (with protuberances ).........ccceecveervreeriiieiiieeniieeiee e e eieeeeee e 7-61
Fig. 7.3.5-15 Improved Aluminum Cap Showed Pin Holes...........ccoeeeiiieiieiiiiiiecieeie e 7-62
Fig. 7.3.5-16 Improved Cap (without protuberances) Showing Cracks.........c.cceeeveerciieeiiierieeecnnenns 7-62
Table 8.1-1 Transportation Tests: Target Products and ROULES ..........ceevvveeeiieiciieniiieiieeciieeieens 8-1
Table 8.1-2 Transportation Tests: Target Products and Routes (Status) .........ccecceeeevveerieercieeenieenns 8-2
Table 8.2-1 JIS Standards Related to Packaging.........ccccocveeeiiiiiiieeiieeiieccie et 8-3
Table 8.2.1-1 Actual Transportation Test and Routes Covered using the Target Product................ 8-4
Table 8.2.1-2  Analysis of the Data Collected in the Actual Transportation Test and Measures for
TIMPTOVEIMENL. ....ecutiiiiieeiieeiie et eeeeiee e ee et e eee et eeteeeateeesteeenbaeesseesnsaeensaesnseeansnesnses 8-5
Table 8.2.1-3  Lab Tests Results: Argenting.........ccceeeveeeeiieerieeiiieesreeieeeneeesieeeseeeseeeeseaeensreessneesnes 8-5
Table 8.2.2-1 Actual Transportation Test and Routes Covered using the Target Product................ 8-8
Table 8.2.2-2  Analysis of the Data obtained in the Actual Transportation Test and Measures for
TIMNPTOVEIMENL. ....euviiiiieeiie ettt e e ee et e et e et eeteeeateeessaeenbaeesseesnsaeansaesnseeansnesnses 8-8
Table 8.2.3-1 Comparative Analysis of Damages to Milk Pouches............ccccccvieviieiiieniennieeeeee, 8-12
Table 8.3.1-1 = Number of Cases of Damaged Packaging ..........c.cccoevveeiiieniieniienieeniiecieeciee e 8-13
Table 8.3.2-1 Percentage of Damages to the Products of the Companies Selected for this Survey
(Manufacturers of Household Appliances).........cecveerveeriierieeniienieesieeeieeeieeeiee e 8-13
Table 8.3.2-2  Percentage of Damages to the Products of the Companies Selected for this Survey
(Manufacturers of FOOd Products).........ccueeciiiriiieiiiiiiecie e 8-14
Table 8.3.2-3  Form used by Company “B” (Food Producer) to Control Damages during
DISTTDULION ...ttt sttt ettt e e e b et eae 8-14
Table 8.3.2-4  Damages Check List (Draft) — Appliances (mainly Refrigerators) ..........c.cceevueenee. 8-16
Table 8.3.2-5  Damages Check List (Draft) — Food Products (Pouches, Plastic Pots, Tetrapak)....... 8-16
Table 8.3.2-6  Number of ReJECted UNILS ........eeviieriieeiieiiiesieeeieeeteerie et sve e e s ve e 8-17
Table 8.4.1-1 (1) CETEA Standards (National Standards)..........c.ccccveevvieriiieerieeniiieeiee e 8-23
Table 8.4.1-1 (2) CETEA standards (International standards) .........c.cceccvevciieereeiiieenieeie e 8-30
Table 8.4.3-1 Actual Improvement and Near Future for LOgiSticS ....ccevvvveerieeriiienieeiiieieeieeeene 8-60
Fig 8.2.1-1 Vibration Tests, Improved Product...........ccccoevieiieiiieiiieieceeeeee e 8-6
Fig 8.2.1-2 Drop Tests, Improved Product............ccoceeiieiiriiiiieiieeieeeee e 8-6
Fig. 8.2.1-3 Modifications to the CompPreSsOr TraY ........c.eecverierieriieriieieeie e see et eneeas 8-7



Fig.
Fig.

8.2.2-1
8.4.3-1

Table 9.6-1

Fig. 9.6-1

Table 10.2.1-1
Table 10.2.3-1

Fig.
Fig.
Fig.

Fig.
Fig.

Fig.
Fig.
Fig.

10.1.2-1
10.2.1-1

10.2.2-1

10.2.3-1
10.2.3-2

10.3.2-1
10.3.2-2
10.3.4-1

Packaging Test Using Cardboard .............cooceevuieiiiiiiiiinienieneeecee e 8-10
LOZIStICS SYSTEM.....eiuiiiiieitieitieieete ettt sttt et st s esee et et ens 8-57
Distribution of Ground Transportation in the Four MERCOSUR Countries ............. 9-9
Percentage of Ground Transportation between the Four Countries of the

MERCOSUR REZION......cimiiiiiriiiiiiiieiieictesie sttt ettt s 9-10
Original and Actual Schedules for the Transportation Environment Surveys............ 10-20
Industrial Areas related to Packaging ..........ccocceevevienienieiieiece e 10-28
Work Schedule, Original and Amended for the 2nd and 3rd year of the Study ......... 10-5
Correspondence and Effect to Technology Transfer on Development Study of

Packaging Technology IMprovement ..............cocveecuieerieenieenieeieesee e esveesve e 10-22
Results and Future Development of the Survey for the Improvement of Packaging
Technology in the MERCOSUR .........coooiiiiiiiiieiieceeee et 10-27
Improvement of Packaging Related Industry Field ..........ccccoeeviiiieeiiiiniiciieieee, 10-29
Distribution and Importance of Packaging for Transportation within the

DiStIIDULION SYSEIM ....viiiiiieeiieiieeeieeciee ettt etee et e et e s teeereesbeeeaeesbeeenseesnseesnsaenns 10-30
HDD: Regional Structure and INtegration ..........c..ccceeeeueeerieeeiieeeneeecieeeieeeveesveeenenns 10-34
Organization Chart for the MERCOSUR Database Regional Centre......................... 10-35
Counterpart’s Institutions and Private Sector ACtIONS.........ccceervvveereerieeereeerireerieeenns 10-40

- X1 -



Chapter 1 Purpose and Background of the Study



Chap 1 Purpose and Background of the Study
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1.1 Overall Goal

Overall Goal
The appropriate transport packing for physical-distribution of merchandise in the
MERCOSUR area will become widespread.

Purpose of the Study

To formulate the "Reference Guide for Packaging Tests, for Evaluation (preliminary)" for
the design of suitable packaging for the transportation, considering as “target” the main
export-goods in the MERCOSUR Countries (dairy products among food products, and white
electric appliances). For this purpose, a series of land Transportation Environment Surveys
will be conducted, as well as the analysis of the causes of damages of goods based upon the

collected data and other information.

1.2 Background, Scope and Contents of the Study

After the creation of MERCOSUR, notwithstanding the increase of the international trade
in the region, a plan which would contribute to develop the distribution of goods within the
region is needed, in order to expand even more the commercial activities, just the main
objective of the establishment of the common market. However, as one of the ways for
accomplishing this purpose, the high cost of the distribution process has been pointed out.

The lack of technology for developing suitable packaging of distributed goods can be
remarked as a factor of raising logistic costs. This means, inadequate packaging causing
damages of goods or, on the other hand, the over-packaging of goods attempting prevent
damages, whichever are leading to a cost impact and the final price of the goods.

Based on the above, a request for a study of regional development has been issued by the
Strategic Association of the MERCOSUR Industrial Technology Institutes (AEITI del
MERCOSUR), including a study of the transportation environment within the region, aiming
the set up of the suitable design of packaging for the actual distribution conditions, as well as
the setting of the “Reference Guide for Packaging Tests, for Evaluation”.

The execution of the Study will be a reference in the region aiming to solve the high
distribution costs problem, and also linked to the improvement of the competitiveness of exports
of MERCOSUR member countries. Furthermore, the execution of the Study has been finally

approved by the authorities, in accordance with the main purpose stated in the “Record of
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Discussions concerning the Framework of Cooperation Program between Japan and the
MERCOSUR?”, agreed at the 4™ Japan-MERCOSUR Senior Officials Meeting.

The Japan International Cooperation Agency (JICA) set and agreed the work frame for the
execution of the Development Study after dispatching the following missions: the Project
Formation Study Team on November 2002, the Pre-Study Team in February 2003, the
Preparatory Study Team (No.l) in June 2003, and the Preparatory Study Team (No.2) in
November 2003.

The following Scope of Work (S/W) have been agreed by the AEITI del MERCOSUR and
the four member countries of the MERCOSUR:

Date Place Signatory Organism Counterpart

2003.9.23 Montevideo Representatives of the Governments The Strategic Association of MERCOSUR
of each country members of the Industrial Technology Institutes
MERCOSUR (Coordinator;  Argentine INTI)

2003.11.11 Montevideo Uruguay LATU LATU

2003.11.12 Buenos Aires Argentina  INTI INTI

2003.12.12 Asuncion Paraguay INTN, Ministry of Industry | INTN
and Commerce

2004.06.24 Rio de Janeiro Brazil ABC, INT, INMETRO CETEA is in charge of the execution as

cooperation agent of INT,” INMETRO.

The Scope and the Contents of the Study have been summarized as follows, based upon the
Scope of Work (S/W) agreed by the four members countries of the MERCOSUR in Montevideo,
on September 23™ 2003.

(1) Scope of the Study

« Selection of the product areas, transportation routes and cooperating companies for the
Study

« Implementation of transportation environment surveys

« Development of a common database for MERCOSUR

« Detection of the causes of damages on the products

« Recommendation of measures to decrease the damage ratio

o Recommendation of "Reference Guide for Packaging Tests, for Evaluation" for
MERCOSUR

« Implementation of the Model Project (trial tests)

o Technology transfer through the above
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(2) Area of the Study
MERCOSUR member countries: Argentine, Brazil, Paraguay, and Uruguay

(3) Counterpart
The execution body for the MERCOSUR was the AEITI del MERCOSUR. The
individual body in each Country are as follows:
ARGENTINA: INTI-Envases y Embalajes (Container and Packaging, National Institute
of Industrial Technology — CITENEM)
BRAZIL: INMETRO (National Institute of Metrology, Standards and Industrial
Quality)
INT (National Institute of Technology)
CETEA (Packaging Technology Centre), under ITAL (Food Technology
Institute)
PARAGUAY: INTN (National Institute of Technology and Standards- Packaging
Section)
URUGUAY: LATU (Technological Laboratory of Uruguay- Packaging Sector)

The National Institute for Industrial Technology (Instituto Nacional de Tecnologia
Industrial) INTI of Argentina has had the role of Technical Coordinator during the execution of

the Study.

(4) Reports
The following reports have been issued:
« Inception Report
« Progress Report
« Interim Report
« Draft Final Report and Summary

« Final Report and Summary

1.3 Significance of Regional Cooperation

This Study aims basically the promotion of export-import of the manufactured products
within the MERCOSUR economic block, through the improvement of competitivity, based on
the technology strengthening related to packaging of those products for land transportation
among the MERCOSUR four member countries, which has been created as common market

block. (in this time, the targeted area for the Study is Argentina, Brazil, Paraguay and Uruguay).
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For this purpose, the establishment and issue of the "Reference Guide for Packaging Tests, for
Evaluation (preliminary)" have been fixed as objective of the Study.

On this way, through the development of few basic studies under limited resources and time
on this large region, and simultaneously, carrying out training courses for Counterparts’
institutes personnel, a high expectancy is arisen aiming technology strengthening and diffusion
of technologies on related fields, consolidating the future sustainability.

Taking into account that this Study is a pioneer project due to technology application to
regional level, the following aspects can be pointed out:

(1) The coordination and harmonization of the four member countries of the MERCOSUR

(2) The technology capacity building of the Counterpart institutes of the four member
countries of the MERCOSUR, strengthening the capabilities related to packaging
technologies

(3) The awareness of public and private sector centered into one common point, looking for
the future development

(4) The monitoring of all the process of the Study, at each stage

(5) The measures aiming the establishment of a common database, applicable for the four
member countries of the MERCOSUR.

(6) The technology strengthening through the mutual cooperation among the Counterpart
institutes, and their leadership towards the private sector

(7) To give support for the efforts aiming to enshrine into regulation of a MERCOSUR
Standard

Taking into account the impact of the cooperation for regional level, the Counterpart
institutes of the 4 countries have implemented the technology strengthening program in parallel
and to ensure the sustainability of the Study, they will lead the actions at regional level through
the mutual cooperation.

Within this process, the key point for the development of the Study is not only the advise
and harmonization among counterpart institutes and other organizations concerned  — as well
as developed during the Study -, but also the information interchange of the progress of each
activity on each of 4 countries, in order to ensure the integral progress of the studies.

During the first stage of the Study, a series of coordination meetings with cooperating
companies have been held, within the limited scope of target products to be studied (i.e. home
electric appliances-white electric appliances; food products - dairy products)

The discussions were centered to confirm the points described below.

« What products do they expect to be selected as target products in the study?
« Regarding to the volumes of exports/imports of target products, what is their position
within MERCOSUR market?
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o During the process of transportation and loading/unloading, what damages are
observed in the products?

« What are the selected routes for this Study?

« For this Study, what kind of support can be given by your company?

Once defined these items with the cooperating companies, the Study has been started,
analyzing the current status of the routes and the conditions of customs clearance at the customs
posts on the border.

During the Study, it was observed some common problems which are relevant for future
consideration by the counterpart institutes and local authorities as well.

Furthermore, there is a high expectation regarding the capacity building related to
packaging technology by the counterpart institutes and private sector, developed by the Study,
aiming the sustainability of the leadership for sustain this technology within the 4 countries.

In addition, regarding to the main objective of this Study — the issue of the "Reference
Guide for Packaging Tests, for Evaluation (preliminary version)" — once it will be reported to
the MERCOSUR Standardization Association (AMN), there is a high expectation for the future
for the possibility of the approval and publishing as official regulation applicable in the region.

On this way, it is expected the continuity of the Study activities after the completion of the
Project, thanks to the good use of the collection of Transportation Environment Surveys data
covering so wide region, the wide range transportation conditions, the data analysis results
(highly valuable information for the MERCOSUR).  Furthermore, once the Standard is
validated at South America level, it would be a useful tool to communicate with international
institutions such as ISO, so they can issue later some technical comments which can be useful to
further improvement of the Standard.

This JICA study, from the viewpoint of improvement of packaging technology, has
developed the advice for the suitable packaging for the transportation in the region, preventing
the damages during transportation. All these will be relevant in the sense of being one
contribution to solve one of the current problems, which is affecting the competitiveness in the
MERCOSUR region.
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1.4 Summary of the Study Process

The Study process was planned by stages, aiming different objectives (see diagram below).
The content of each stage is indicated so that the overview can be seen from top to bottom.

Regarding to the general schedule of the Study, each field study has been developed

according to the timing indicated in the diagram.

model compan

selection target products

. selection §
Definition of work . 1st Field Study (1)
Selection of

frame & basic study " "
ransp.routes

N P e r __________ S

Demonstration Survey, data
collection &
data analysis (AR)
Distribution

/\ systems
Preliminary survey
- Data compiling & study by using
2nd Field Study (1)

data analysis for DER
basic study of -T E S data (AR)
packaging /
transportation - Construction | Data Analysis | _ "~ J Transportation | . - Je i oo i - -
Database of of transp. Environment
- Determination of | [Survey Environment Demonstration Survey
Reference Guide for survey data Survey by using
Tests for Eva!uation SAVER (PY) 2nd Field Study (2)
of packaging K/
<\,:| Transp.Env.Survey by using
Saver

+ I_> 3rd Field Study

WS Reference Guide
for tests for
evaluation of pack

Compiling of collected
data, compiling of
supplementary infor.

4th Field Study

-Execution of ‘ ;

packaging design Searching of origin of ||
. ) damages Determination of reference
t [:J'rfuss'i" qf values for tests for eval. 5th Field Study
suitable packaging
- Recommendation of Demonstration tests of [ ] Peeestig BEsh
packaging improved packagings [} 9ing g
improvements 6th Field Study
Recommend. for diffussion of Recommend. for pack
suitable packaging technology improvement

Source: JICA Study Team
Fig. 1.4-1 Process Diagram of the Study
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1.5 Project Implementation Structure

The JICA Study Team began studying for the project based on the following organization

chart and the table of work contents of each member.

Leader

Tomoyasu Shidara

Sub-Leader
(Packaging Technical Director)

Transport Environment Survey Plan, Packaging
Testing, Criteria Determination, Overall
Summary inclusive

Shigeaki Takayama

Distribution System—
Infrastructure

Study performance support, economic
evaluation of appropriate packing design
inclusive

Mineo Hirose
Kenichiro Sugiya

Equipment Maintenance and Transportation Environment Transportation Environment
Utilization Plan Survey (A) Survey (B)
Yuji Takaoka Kiyohide Hasegawa Toshio Nakamura
Packaging Design and Improvement Packaging Design and Improvement
— (home electric appliances) — (processed food)
Toshio Sudo Hidehiko Klinoshita
Tsuyoshi Kage

Fig. 1.5-1 Project Implementation Structure of the Study Team (Plan)

Table 1.5-1 Description of Assignment by Team Member

Name Assignment Main Assigned Tasks
1 Tomoyasu Leader 1) General management of the Study
Shidara 2) Coordination with counterparts, government, and concerned

organizations

Coordination of target products and transportation routes

General management on policy recommendation for appropriate
transportation packaging popularization

Coordination of “Transportation Environment Survey” by the Study
Team initiative

Coordination and support on specific items (varied models,
demonstration training, etc.) of “Transportation Environment Survey
Coordination of a model project at final stage (corresponding to
long-distance export)

2 Mineo Hirose /
Kenichiro Sugiya

Distribution System /
Infrastructure

General management of the Study

Coordination with counterparts, government, and concerned
organizations

Coordination of target products and transportation routes

General management on policy recommendation for appropriate
transportation packaging popularization

Coordination of “Transportation Environment Survey” by the Study
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Name

Assignment

Main Assigned Tasks

Team initiative
Coordination and support on specific items (varied models,
demonstration training, etc.) of “Transportation Environment Survey”

Shigeaki
Takayama

Sub-Leader /
Packaging Technical
Director / Packaging

Testing, Criteria

Determination

Survey on storage, packaging, handling by cooperating companies
(home electric appliances)

Instruction and support for the Transportation Environment Study
Instruction and support for data analysis of transportation environment
Data compilation and policy formulation guidance for “Reference
Guideline for Packaging Tests, for Evaluation (Draft)”

Kiyohide
Hasegawa

Transportation
Environment Survey

A

Survey on storage, packaging, handling by cooperating companies
(home electric appliances)

Guidance for transportation environment survey

Guidance for data analysis of transportation environment

Data compilation and policy formulation guidance for “Reference
Guideline for Packaging Tests, for Evaluation (Draft)”

Planning and implementation of for “Transportation Environment
Survey” by the Study Team (home electric appliances)

Operation of varied models, analysis and demonstration training
(Paraguay)

Toshio Nakamura

Transportation
Environment Survey

®)

a1 B W N
= Z = =

9)

Survey on storage, packaging, handling by cooperating companies
(processed foods)

Survey on transportation material supply situation of processed foods
Guidance for transportation environment survey

Guidance for data analysis of transportation environment

Data compilation and policy formulation guidance for “Reference
Guideline for Packaging Tests, for Evaluation (Draft)”

Guidance for transportation packaging design of processed foods
Implementation of demonstration test utilizing limited equipment in
Argentina

Planning and implementation of “Transportation Environment Survey”
by the Study Team (processed foods)

Operation of varied models and demonstration training (Paraguay)

10) Guidance for dummy designing and production of varied equipment

correspondence

Toshio Sudo

Packaging Design and
Improvement (home
electric appliances)

1

Survey on transportation material supply situation of home electric
appliances

Guidance and support for transportation packaging design of home
electric appliances including implementation of laboratory and actual
shipment tests

Recommendations for transportation packaging improvement of home
electric appliances

“Transportation Environment Survey” by the Study Team

Operation of varied models, data gathering and analysis

Hidehiko
Kinoshita
| Tsuyoshi Kage

Packaging Design and
Improvement
(Processed foods)

Guidance and support for transportation packaging design of
processed foods including protection of product deterioration
Recommendations for transportation packaging improvement of
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Name Assignment Main Assigned Tasks

processed foods including protection of product deterioration
3) “Transportation Environment Survey” by the Study Team
4) Operation of varied models and data gathering

8 Yuiji Takaoka Equipment 1) Survey on existing equipment of transportation packaging evaluation
Maintenance / test in four countries
Utilization Plan 2) Detailed planning for the measurement equipment of transportation

environment and the equipment of packaging evaluation testing
3) Detailed description for equipment and materials for surveys

Source: JICA Study Team

Since two different types of measurement equipment utilizing for transportation
environment survey were prepared, it was necessary to hold the technical training courses on
theory, operation and technique as the joint technical training session of four countries in
Asuncion, Paraguay in August 2005. After the Transportation Environment Surveys were
subsequently implemented by the Study Team initiative in each four countries, it was expected
that there would be differences in many ways among those countries. ~As a result, the structure
and function of the Study Team had reorganized with emphasis on efficiency development,
schedule control and cost control by reviewing members’ ability and mobility since the
beginning of the year 2006 in order to revise the issue mentioned above. Following figure is
the reorganized structure and it has been effective since the progress report meeting and
workshop held in Brazil in March, 2006.

Leader ARGENTINE BRAZL
<Hot & Quick Decision Line >
Tomoyasu Shidara INTI INTINMETRO/CETEA
MERCOSUR Coordinator
Sl Distribution System — PARAGUAY
(Packaging Technical Director) Infrastructure NN
Advice for Transportation Kenichiro Sugiya
Environment Survey Planning

Shigeaki Takayama Team Coordinator | URUGUAY
Izumi Kado

LATU

R R R R R A R P P P R P E TP RT Y

Equipment Maintenance Acting Sub-Leader

and Utilization Plan

Kiyohide Hasegawa

Yuji Takaoka (Avalysis of Tramaportaton Envramment Survey.Farmlation of Reference
G

spor

uideline for Packaging Tests, for Evaluation; Formulation of Draft
MERGOSUR Standard) Interpreter

i tion Envircnment S

urvey [

Goordinator)

Yuko Matsunaga
Processed Foods Home Electric Appliances B nee:

Transportation Environment Packaging Design and Acting Sub-Leader Packaging Design and Improvement
Survey (B Improvement (Processed Foods) Transportation Environment Survey (A) (Home Electric Appliances)

Interpreter
Survey Coordinator
Argentine, Paraguay and
Uruguay
Mario Sawada
Brazl
Yoshiko Oyama

Hidehiko Kinoshita / Tsuyoshi

Toshio Nakamura
Kage

Kiyohide Hasegawa Toshio Sudo

eeseesesecscsesecssscsesesscscsecssenns
P YY)

. .
*eecececececectstsscssccscccccccccccces [Technical GrOUp] recccccccccccccccccccecccecececescccccccccccocccee

Source: JICA Study Team
Fig. 1.5-2 Project Implementation Structure of the Study Team (Actual)



Chap 1 Purpose and Background of the Study

As for the organization and function of counterpart, the Container and Packaging Center of
INTI (Industrial Technology National Institute) of Argentina undertook a role of coordinator for
the counterparts of 4 MERCOSUR countries for the JICA Study.

Three counterpart organizations are in Brazil. The INT of Rio de Janeiro is under the
Ministry of Science and Technology for international cooperation function of whole technical
aspect. The INMETRO of Rio de Janeiro established the research center under the Ministry of
Development, Industry and Trade in Rio de Janeiro. The Study Team mainly performed their
activities at the Packaging Technology Center (CETEA) of the Food Technology Institute
(ITAL). The institute in Campinas has testing equipment of packaging technology and
implements tests and development of packaging technology outsourced by private companies
and promotion activities.

The counterpart of Paraguay is INTI (National Institute of Technology and Standards) as a
function of general institute of technology, and concentrates on technological enhancement,
facility expansion and human resource development of the packaging Technology Section.
This is the only one counterpart institute as a full-fledged member of the MERCOSUR
Standardization Association (Headquarter in Sao Paulo, Brazil).

The counterpart of Uruguay is LATU (Technological Laboratory of Uruguay; strong
independency) which is originally established as an institute for development of forest products
industry. The Packaging Section was established as an organization directly controlled by the
Director-General especially for the JICA Study and put their effort into technology and human
resource development. This Packaging Section took the initiative from the stage of the
Transportation Environment Survey, and the Plastic Section of the packaging material research
division jointed for technology acquisition on the stage of package designing and trial

production.

1-10
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2.1 Foreign Trade Trends

Introduction

The main parameters corresponding to the 4 MERCOSUR Member Countries for 2005 are

summarized in Table 2.1-1.

across Latin America, that increased by 4.3%.

The GDP variation for the whole region in 2005 exceeded that of

Table 2.1-3 shows the evolution of the GDP and the foreign trade variations from 2001 to

2006. The trends indicate a favorable evolution as from 2003, i.e. after the monetary crisis

through a period of stability and also influenced by global prosperity.

Table 2.1-1 MERCOSUR General Summary (2005)

Country Popqlation. Area QDP GDP per E_xports Exports/ Imports
(mill.inhab) (km2) (mill. US$) | capita (USS$) | (mill. US$) GDP (%) (mill. US$)
Argentina 38.23 2,791,810 183,394 4,802 39,898 218 28,698
Brazil 181.59 8,514,877 795,924 4,316 118,308 149 73,500
Paraguay 5.90 406,752 7,670 1,301 1,688 22.0 3,251
Uruguay 3.24 176,215 16,800 5,200 3,400 20.2 3,900
Total 228.96 11,889,654

Sources: ECLAC, Search, Central Bank, World Bank, JETRO, etc.

Based on information provided by the ECLAC, exports of manufactured products for
2004-2005 increased by an average 8.8%.
MERCOSUR Member Countries, the counterparts to this Study, it can be seen that Uruguay

Upon an analysis of the data corresponding to the 4

registered a 22% increase for that period, which is a very high figure, followed by Paraguay
with 20%, Brazil with 14% and Argentina with 9.5%.

the regional average growth. Besides, an 8,5% is estimated for year 2006.

In all the cases, these increases exceed

In addition, the foreign trade balance of manufactured products was positive for the period
from 2002 to from 2005, recording amounts ranging from US$ 24,000 million for 2002 to
US$ 80,600 million for 2005.

This occurred as a result of trade liberalization treaties and economic stability. Table 2.1-2
shows the evolution and growth of intra-zone trade among the 4 MERCOSUR Member
Countries, based on the 2000 index equal to 100.
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Table 2.1-2 Evolution of the MERCOSUR Intra-zone Trade

(Index: year 2000=100)

Ex| Im
Country 2003 28825 2005 2003 28825 2005
Argentina 112.6 118.1 134.8 58.4 87.8 108.4
Brazil 137.7 163.8 178.5 87.1 103.1 108.7
Paraguay 94.9 1139 136.3 88.2 106.7 127.3
Uruguay 97.6 124.6 1445 69.4 92.4 107.5
Source: ECLAC Economic Surveys 2005-2006
Table 2.1-3 Trade and GDP Variations in the MERCOSUR
(unit: %)
Country ltem 2001 2002 2003 2004 2005 20(.)6
(estim)
GDP -4.4 -10.8 8.7 9.0 9.2 45
Argentina Export 05 3.1 143 15.0 16.6 13.1
Import -19.7 -55.8 54.4 50.0 25.2 14.1
GDP 13 15 -0.2 49 2.3 35
Brazil Export 5.7 37 21.1 32.0 22.6 12.0
Import -0.4 -15 2.2 30.0 17.1 19.1
GDP 2.4 2.5 2.6 3.0 3.0 35
Paraguay Export -19.1 0 11.9 27.0 28.0
Import -12.8 -135 9.2 39.0 22.6
GDP -3.6 -12.0 25 75 6.0 5.0
Uruguay Export -10.2 -10.2 18.3 323 20.6 179
Import -12.0 -35.7 11.6 42.2 24.4 29.1
Source: ECLAC, Search, Central Bank

2.1.1 Evolution of the MERCOSUR Intra-zone and Extra-zone Trade

Table 2.1.1-1 shows a summary of exports variation comparison of the 4 MERCOSUR
Member Countries for the period from 1990 to 2004. A continuous growth of intra-zone exports
can be seen, except in Uruguay. Uruguay recorded an increase in exports to the CAN (Andean
Community) and the NAFTA member countries. Besides, an analysis of the MERCOSUR
intra-zone exports distribution shows that 15.8% of the exports from Argentina to Brazil; 7.8%
of the exports from Brazil to Argentina; 27.8% of the exports from Paraguay to Uruguay, 19.2%
to Brazil and 6.3% to Argentina, indicating a significant dependency on regional trade. In
addition, 16.5% of the exports from Uruguay to Brazil and 7.6% to Argentina.

Therefore, the distribution to MERCOSUR markets increased from 8.9% to 12.3% during
the period from 1990 to 2004, followed by distributions to the CAN and the CARICOM
markets.

Besides, according to information obtained from the INDEC and the SECEX (Brazilian
Foreign Trade Secretariat), 1% of the aggregate imports, i.e. US$ 9,600 million, correspond to
dairy products, US$ 4,900 million (51%) of which are imports from Argentina.
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Table 2.1.1-1 Variation in the % of MERCOSUR Extra-zone Exports (1990-2004)

(unit: %)
MERCOSUR CAN CARICOM NAFTA Others
el '90 '04 '90 04 '90 '04 '90 '04 '90 '04
Argentina 14.8 18.1 41 49 0.3 0.7 17.0 14.6 63.8 61.7
Brazil 42 9.2 2.8 43 0.4 0.9 27.9 26.4 64.7 59.2
Paraguay 39.6 59.1 16 39 0.1 0.2 45 4.2 54.2 32.6
Uruguay 35.1 26.2 15 2.6 0.1 0.2 12.2 19.7 51.1 51.3
MERCOSUR 8.9 12.3 3.1 44 0.3 0.8 23.9 23.0 63.8 59.5
Source: JETRO, ECLAC, Institute for International Economic Studies
Argentina = Brazil 15.80%
Brazil = Argentina 7.80%
Paraguay = Uruguay 27.80% = Brazil 19.20% = Argentina 6.30%
Uruguay = Brazil 16.50% = Argentina 7.6%
Source: WTO

2.1.2 Foreign Trade Trends of the Target Products

21.2.1 Production and Trade Trend of Dairy Products in Argentina

Table 2.1.2-1 shows the production of milk and dairy products for the period from 2001 to
2005 based on the data provided by the Argentine Secretariat of Agriculture, Livestock,
Fisheries and Food (Secretaria de Agricultura, Ganaderia Pesca y Alimentos: SAGPYA).

Analyzing the evolution throughout these years, it can be seen that the production of fresh
milk increased by 5.7% from 2004 to 2005, i.e. from 1,499,806 KL in 2004 to 1,584,735 KL in
2005.

Exports for the same period increased from 7,657 KL in 2004 to 13,201 KL in 2005, i.e. a
significant 73.4% growth. Conversely, imports decreased by 80.2%, from 5,293 KL in 2004 to
1,049 KL in 2005.

Besides, the aggregate production of dairy products (powdered milk, cheese, yoghurt, butter,
milk jam <dulce de leche>) decreased by 7.9%, from 1,180,566 tons in 2004 to 1,086,821 tons
in 2005.

As regards exports, there was a significant 152.6% increase, from 109,203 tons in 2004 to
275,797 tons in 2005.

Likewise, imports increased from 8,450 tons in 2004 to 15,199 tons in 2005, i.e. by 81.1%.
The volume of exports of dairy products in Argentina during the period from 1992 to 1999
increased 5.4 times. However, this was mainly due to the impact of reduction in customs duties

upon the creation of the MERCOSUR. Besides, historically, a big portion of the exports of




Chap 2 Target Products of the Study

dairy products (50%) go to Brazil; and although this has not changed, since 2002 there have

been fluctuations due to the devaluation of the currency of both countries.

Table 2.1.2-1 Production and Trade of Dairy Products in Argentina

Year 2001 2002 2003 2004 2005

Fluid Milk  *

Manufacturing KL 1,614,899 1,436,231 1,386,253 1,503,839 1,598,559
Stock () KL -6,223 -6,850 -135 1,667 1,672
Net Production @ KL 1,622,782 1,432,564 1,418,189 1,499,806 1,584,735
Export KL 6,534 10,696 1,948 7,658 13,201
Import KL 8,194 179 33,748 5,293 1,049
Dairy Products

Manufacturing tn 1,175,607 1,071,464 1,042,940 1,272,546 1,361,709
Stock @ tn 26,729 -48,816 2,761 -8,773 14,289
Net Production @ tn 1,089,614 1,042,644 973,164 1,180,566 1,086,821
Export tn 77,516 88,293 77,692 109,203 275,797
Import tn 18,252 10,657 10,677 8,450 15,199

(Powdered Milk)

Manufacturing tn 244,362 238,136 228,891 295,366 286,431
Stock @ tn 23,211 -33,903 4,619 -8,119 6,252
Net Production @ tn 117,236 110,591 108,305 106,370 102,917
Export tn 104,507 161,740 119,389 199,238 181,829
Import tn 592 292 3,423 2,123 4,567
(Cheese)

Manufacturing tn 430,956 379,677 332,293 378,347 414,412
Stock @ tn 471 -5,066 -4,585 800 5,080
Net Production @ tn 419,870 359,929 315,179 344,285 359,720
Export tn 17,536 25,781 23,183 34,822 51,891
Import tn 6,921 966 1,484 1,599 2,280
(Yoghurt)

Manufacturing tn 264,923 246,051 271,463 357,140 405,241
Stock @) tn -642 -199 805 -51 472
Net Production @ tn 268,500 251,021 271,655 357,323 402,747
Export tn 710 881 675 1,310 3,353
Import tn 3,645 5,652 1,672 1,422 1,331

(1): Stock= (Final Stock — Initial Stock )
(2):  Net Production = (Manufacturing + Import — Export — Stock )
*: Fluid Milk = Includes all the manufactured milk as liquid.
**:. Dairy products= includes powdered milk, cheese, butter, cream, dulce de leche, caseine etc
Source: Secretaria de Agricultura, Ganaderia, Pesca y Alimentos - SAGPYA (AR)
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Argentina imports dairy products from MERCOSUR countries, mainly from Uruguay,
including fresh milk (30%), cheese (13%), casein (11%) and fermented products other than
yoghurt (12%).

2.1.2.2 Production Trend of Refrigerators, Freezers, and Air Conditioners for

Household Use in Argentina
The following table shows the production trend (per unit) of refrigerators, freezers, and air

conditioners from 2000 to 2005 based on reports issued by the Argentine INDEC.

Table 2.1.2-2 Production of Household Appliances in Argentina
(Unit. appliance)

Product 2000 2001 2002 2003 2004 2005
Household refrigerators 325,416 247,634 167,912 149,286 241,178 163,532
Household freezers 80,034 63,736 29,319 50,515 80,180 51,4411
Household air conditioners 112,336 190,930 4,159 39,227 173,527 45,7042

*1:2006 = from January to July

*2:2006= from January to June
Source: Prepared by the JICA Study Team based on data from INDEC (AR)

Comparing the figures corresponding to the first semester of 2005 against those for the
same period of 2004, significant increases can be seen, including 80.2% in refrigerators, 62.8%

in freezers and 423.3% in air conditioners.

2.1.2.3 Production Trend of Household Appliances in Brazil

Sales of household appliances in Brazil in 2005 amounted to 40 million units, 12.8% higher
than in the previous year. Of this figure, 9.8 million units correspond to TVs.

However, if the sales corresponding to 2004 are considered equal to 100 for each kind of
appliance, in 2005, white appliances would represent 98.39, i.e. -1.61% reduction as compared
to the previous year. In 2005, the aggregate sales of household appliances increased by 12.8%,
measured in units, due to the market shift to TVs and DVD players.

The Brazilian market value corresponding to electro-electronic appliances is around
USS$ 38,000 million (5% of the GDP). It has increased by 40% in the last five years and there is
a growing trend in production.

As regards imports, electro-electronic products represent 20% of the aggregate amount,
which is very high. Besides, a continuous 2 digit growth in exports has been recorded. The
volume of exports for 2005 was US$ 7,767 million, 45.3% higher than in the previous year. Of
this figure, exports of household appliances, including car radio amounted to US$ 914.4 million,

representing a 17.6% increase as compared to the previous year. In addition, imports of
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electro-electronic products for 2005 amounted to US$ 15,131 million, 19.5% higher than in the
previous year, doubling the volume of exports.

Exports of household fridges, a target product of the JICA Study, amounted to US$ 253.3
million. As compared to 2001, it represents a 250.3% increase.

The status of trade of white appliances (refrigerators, washing machines and vacuum
cleaners,) imported from Chile (a MERCOSUR associate country) can be analyzed from the
point of view of the common market.

Taking into account the data corresponding to 2005, 45,627 refrigerators were imported
from Brazil, representing 60.6% of the aggregate imports. As regards washing machines, 5,732
units were imported from Brazil (i.e. 2.1% of the aggregate imports), and 2,641 units from
Argentina (1% of the aggregate imports).

Besides, in 2005, vacuum cleaners imported from Brazil amounted to 4,845 units,
representing. 1.1% of the aggregate imports.

In the case of Chile, a high percentage of products other than refrigerators are imported

from Asian countries of the APEC group, in part due to geographic reasons.
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2.2 Target Products and the Cooperating Companies

Regarding the selection of the cooperating companies and the target products, on January

11, 2003, the JICA Study Team completed a feasibility study of the 4 Participating Countries.

As a result of such study, the sectors, companies and target products listed below were selected

(Table as of the time of the feasibility study).

Table 2.2-1 Cooperating Companies: Sector/Products (June 2003)

Country Sector/product Cooperating Company
Argentina Food products (dairy) SANCOR
Damage ratio: 7%
White appliances FRIMETAL
(refrigerators; horizontal and veritical Damages ratio: horizontal type 6.2%. vertical type 2.4%
types)
Brazil Electrical Products BSH (Damage ratio: 14%)
(fridges, freezers, Multibras
Air conditioners, SONY, Phillips, etc.
Audiovisual equip.)
Food products Yoki
Auto parts Sabo
Paraguay Food products (dairy) Chortitzer
Uruguay Food products (dairy) Conaprole

Source: JICA Study Team

Later, the selected target products and cooperating companies were subject to some changes

as indicated in the following tabled during the initial stage of the Study and the routes to be

covered were defined. The Study began based on all this information.

Table 2.2-2 Cooperating Companies: Products/Routes

(at the beginning of the Study)

Country Sector/product Cooperating Company Country
Argentina Powdered milk (1) Rafaela— Resistencia— Asuncion (800km) Williner
Olives (2) Aimogasta— Santiago — Resistencia— NUCETE
Refrigerators, show Uruguayana— Guarapuaba (BRA) (2,500km)
cases (Demonstration Test: Buenos Aires —Aimogasta)
(3)Rosario— San Luis —Mendoza— Santiago FRIMETAL
(CHL) (1,500km)
Bra5|| -------------------- R efngerators ------------ (1) Hortolandia— Sao Paulo — Recife (2800 km) BSH Group ----------------
Refrigerators, etc. (1)’ Joinville— Sao Paulo —Recife (3180 km) Multibras S.A.
(2-1) Manaus—Belem (1700 km river) Multibras S.A.
(2-2) Belem—Sao Paulo(3000 km) Multibras S.A.
(3) Sao Paulo—Uruguayana (1800 km) Multibras S.A.
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Country Sector/product Cooperating Company Country
Paraguay 1 | UHT milk, (1) Loma Plata— Asuncion (480km) Chortitzer
Pasteurized milk, (2) Loma Plata— Pedro J.Caballero— (BRA) Chortitzer
yogurt, pudding, (560km)
caramel. (3) Asuncion— Ciudad del Este (340km) Chortitzer
(4) Asuncion— Encarnacion (400km) Chortitzer
Uruguay 1 Powdered milk (for | (1) Florida—Montevideo (100km) CONAPROLE
export) (2) Montevideo — Chui (400km) CONAPROLE
(3) Montevideo — Fray Bentos (300km) CONAPROLE

Source: JICA Study Team

Throughout the Survey of Transportation Environment in respect of the food products
(mainly dairy products), the cooperating companies showed an increasing interest in the
technical aspects of outstanding issues related to transportation, secondary packaging, and
primary packaging. As a consequence, and focused on the design of packages-packaging for
transportation, a process that begins with the Survey of Transportation Environment, followed
by data analysis and lab tests, and ending with the implementation of improvements and Route
demonstration for the Model Project (final stage of the Study), the results described in the table
below were obtained.

In respect of this general overview, some of the scheduled activities were delayed due to
certain management changes. In Brazil, for example, despite the main products selected for the
Study are household refrigerators, surveys of the transportation of external air conditioners were

carried out, etc.

Table 2.2-3 Cooperating Companies for the Model Project

Country Sector/product Cooperating Company

Argentina Refrigerators FRIMETAL

Dairy products (yogurt, UHT milk, milk | WILLNER

jam) Mastellone

Olive by-products NUCETE

Edible Oil Molinos
Brasil Refrigerators BSH

Air Conditioners (external) Multibras

Klabin (manufacturer of packaging materials)

Paraguay Dairy products (yogurt, pouch milk) Chortitzer
Uruguay Dairy product (yogurt, pouch milk) Conaprole

Source: JICA Study Team
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2.21 Industrialized Food Products (Dairy)

There are approximately 800 dairy producers in Argentina, most of them are located 800km
north of Buenos Aires, 10 of which are the main ones. The 12 companies listed below
represent 97% of exports. The main destination is Brazil with 66% of the aggregate exports,
followed by Paraguay with 9% and the USA with 7%.

Sancor Coop. Unidas Ltda. Verénica S.A.C.LLAF.I.

Mastellone Hermanos S.A. Parmalat Argentina S.A.

Nestlé Argentina S.A. Cabafia y Estancia Santa Rosa S.A.
Molfino Hermanos S.A. Remotti S.A.

Milkaut S.A. Danone S.A.

Williner S.A. Manfrey Coop

Source: Statistics and Census National Institute INDEC (AR) 1991-2001

Based on an analysis of this information, we can see the significant dependency of
Argentine dairy exports on the MERCOSUR. Besides, Williner SA, listed in the table of leading
companies, is one of the companies that cooperated in this JICA Study. This company has
provided ample support to perform the transportation surveys along the Rafaela- Asuncion (PY),
Rafaela — Neuquén stretches as well as the goods handling surveys using dummy cargoes.

The company listed in the second place, Mastellone Hermanos SA, is also one of the
cooperating companies. This company has had technical difficulties due to damages suffered
during the transport of products exported to Chile (milk jam (dulce de leche)). The JICA Study
Team analyzed the issue, performing tests to improve the primary packaging and carrying out

lab tests and finally presented a technical solution.

In addition, the target products for Paraguay and Uruguay are limited to dairy products. The
cooperating companies from both countries were Chortitzer from Paraguay and Conaprole from
Uruguay. Both are leading companies in their respective countries with market shares
exceeding 60%. Chortitzer exports its products to Brazil and Bolivia, while Conaprole exports
less significant amounts to Brazil and Argentina.

Chortitzer has established an organization to cooperate in this JICA Study, not only with
the counterpart’s institution but also with its top management. This allowed the performance
of transportation surveys along its own distribution routes as well as the route used to export
products to Brazil through Campo Grande (mainly UHT milk). This company has also been of
great assistance in the workshop carried out in Campinas, Brazil, organized by the Brazilian

counterpart, by supplying a complete pallet of product samples to be used in the lab tests.
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Likewise, Conaprole has collaborated in all the transportation surveys along all the main
national distribution routes, together with the staff of the counterpart institution in order to study
products such as yogurt, pouch milk and butter.

In these two countries, Paraguay and Uruguay, and during the second stage of this Study,
further surveys were carried out focused on primary packaging (individual packages) of dairy
products analyzing the improvements in the material of top cover of yogurt pot, in order to
reduce damages, the improvement of sealing conditions as well as the material from which milk
pouches are made. Based on these analyses, the “Model Projects” were developed and the
related advise was given to improve the design of primary packaging.

Among the target food producers, other than dairy producers, the cooperation of Nucete, a
manufacturer of olive by-products based in the Northwestern Argentina, should be highlighted.
This company exports its products to Brazil, the USA and Canada and they provided assistance
in the following transportation surveys: Buenos Aires-Aimogasta (First demonstration test),
Aimogasta-Iguazu (Northeaster area of Argentina)-Curitiba (the route used to export to Brazil).
Besides, the collaboration of Nucete’s Brazil company “Vale Fertil” in the Workshop carried
out in Campinas, Brazil is worth mentioning, since it supplied a complete pallet of olive
pouches (of the brand marketed by it in Brazil) and also participated in the technical staff
Workshop.

2.2.2 Household Appliances

The household appliances selected for this Study were finally limited to refrigerators (with
capacity between 300 to 400 L).

(However, in the case of Brazil, tests were performed in connection with air conditioners
for the Manaus-Belem-Sao Paulo stretch)

As regards Argentina, Frimetal, a company based in Rosario provided assistance for this
Study. This Chilean-owned company is manufacturing and distributing refrigerators in
Argentina. Frimetal collaborated in the transportation survey along the Rosario-Buenos Aires
stretch, i.e. the route used to distribute its products. Likewise, it also contributed to the
packaging design survey, the preparation of prototypes and the subsequent performance of

(multiple) route tests that were part of the pertinent Model Project.

In the case of Brazil, leading manufacturers of white appliances (starting with refrigerators)
such as BSH and Multibras, provided invaluable support. In addition, Klabin (material
manufacturer), a third company also collaborated simultaneously to the time of Study, supplying

packaging material for this Study.
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Since these three companies are located far away from one another, BSH in Hortlandia,
Multibras in Joinville, Klabin in Sao Paulo, and the counterpart’s institutes are located in
Campinas and Rio de Janeiro, the efforts made by the local participants (in special the Campinas
group) to carry out the Study with the necessary coordination is worth mentioning.

In addition to this, the joint efforts with the JICA Study Team have led to the success of the
Study in respect of the performance of route tests covering long distances of a vast territory such
as: routes from each of the factories to Recife, covering 3000km—important distribution routes -;
the route used to export products from Brazil to Chile, Joinville-Uruguayana- through Mendoza
(Argentina) — Santiago de Chile. It should be highlighted that the success of the surveys was due
to the close collaboration of each company with the Brazilian and Argentine counterparts.

As regards the packaging design surveys (for household appliances), the Model Projects
in Brazil were carried out mainly focusing on the material of the corrugated cardboard boxes,

considering that environmental issues of the region is likely to face in the near future.
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Chapter 3 Testing Equipment and Facilities for the Study

3.1 Existing Equipment Utilization Plan
3.1.1  Existing Equipment Utilization Plan in Each Counterpart’s Laboratory

The JICA mission carried out a survey of existing testing equipment at the institutes of
counterpart of each Member Country, and all information was summarized in a report.
Additionally, the mission prepared the plan of works, to be done after the Transportation
Environment Surveys, related to the packaging evaluation tests and further packaging design

stage as well.

(1) Period of Survey of Equipment and Documents
1) 30 November 2004 to 17 December 2004
2) 08 February 2005 to 24 February 2005

(2) Equipment and Tools to be Utilized in the Project
1) Equipment and tools available in the laboratories: vibration test, compression test and
impact tests equipment
2) Equipment and tools available in the counterpart institutes, to be used for the efficiency

tests of packaging materials

3.1.2 Required Testing Equipment for the Improvement of Packaging Design

Regarding to the status of the testing equipment, the survey results are described in the
Fig.3.1-1 and 3.1-2 attached hereto. These results have been shown and explained during the
1st Joint Meeting of 4 Member Countries at INTI (Argentine) conference room on March 10™,
2005. On the other hand, for CETEA’s equipment case, and as result of the survey,
INMETRO confirmed that the software of acceleration measurement (Item 7) can be used to the

vibration test equipment (Item 2) and impact testing equipment (Item 3).

3.1.3 Testing Equipment for Packaging Material

The list of the equipment for testing packaging materials is described in Fig. 3.1-1,

according to the property of each institute of the counterparts.
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3.1.4 Utilization of Other Equipment from JICA’s South-South Project

During this JICA Study, technological differences among the four countries, as to the
equipment and infrastructure available in the counterparts’ institutes for the performance of the
related lab tests have been identified. To such end, during the first year of the Study, the
required equipment available in each lab was analyzed.

In Argentina and Brazil, the equipment and infrastructure were virtually complete while in
Paraguay and Uruguay deficiencies were found. Therefore, to perform the secondary
packaging tests, such as vibration, compression and drop tests using palletized goods, the
Argentine or Brazilian labs were required to support them with the necessary equipment, which
they did.

Then, during the performance of the surveys on food products (especially dairy products) in
Argentina, Paraguay and Uruguay, a common practice was observed, consisting in focusing on
primary packaging, mainly in respect of the resolution of specific problems common to the
cooperating companies. Almost simultaneously, the JICA’s South-South Project was

implemented in connection with the Paraguayan counterpart, the INTN.

This Project aims the technological strengthening of the INTN institute and it includes the
expansion of the existing lab, the provision of equipment and tools, the installation and training
of staff (including training for the operation of equipment and technical skills). This project is
under a particular situation by the fact that, it is managed just by the staff of the Argentina INTL.

The equipment used to carry out that Project included the Hot Seal test equipment,
exfoliation test equipment and drop test equipment. The first two were successfully used while
the drop test equipment for individual packages could not be operated —at that moment- due to
some adjustment problems of accessory device.

The hot seal equipment is furnished with adjustable parameters of: temperature, sealing
pressure and sealing time. Besides, this equipment is capable for heating on 1 or 2 sides by
replacing some accessories. Therefore, tests could be jointly performed with the cooperating
companies, comparing production line parameters. In this sense, the sealing of LDPE, L-LDPE
materials could be tested, subsequently performing the exfoliation tests using the related
computerized equipment.

The utilization of these testing equipment of this second JICA project proved to be very
useful thanks to the cooperation of the counterpart staff (the same of the Mercosur Project) and
the technical staff of the cooperating companies, and the works of this mission. Besides, the
collaboration of the supervisory staff of the INTI and the INTN staff, doing personnel training
activities, should be highlighted.

The mentioned tests are described in detail in Chapter 7, item 7.3.3. of this report.
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Hot Seal Test Equipment Tensile Test Equipment
Source: JICA Study Team

Fig. 3.1.4-1 Equipment of the JICA’s South-South Project

The utilization of the equipment of this second Project of JICA, has been useful for the
development of the works with cooperating company, participating also the mission staff,
counterparty personnel (being also member of MERCOSUR Study), and under the supervision
of INTI of Argentina and INTN personnel under training.

Regarding to the details of these laboratory tests, they are detailed in the Chapter 7, clause
7.3.3 of this Report.
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3.2 Measuring Equipment for the Transportation Environment Survey
3.21 Basic Flow of Packaging Design (5 stages)

The development of packaging for products, especially for household appliances, can be
executed according to the flowchart on Fig. 3.2-1. First, a theoretical external force applied on
the cargo is assumed, within the frame of transportation environment, and then, the value for
testing is determined by applying a multiplier factor. Regarding to the definition of this factor, it
will depend on some aspects to be considered, such as product characteristics, and the social
impact related to the reliability of the product. The packaging designer must design them on
such way that the product can fully withstand the specifications of the "Reference Guideline for

Packaging Tests, for Evaluation".

The mechanical resistance of the packaged goods, capable to withstand the external loads,
are the sum of their own resistance of the product plus the protection resistance provided by the
packaging, as shown in Fig 3.2-2. This means, if the product resistance is very high for
instance, the packaging resistance could be relatively low, for compensation. The process for
the packaging development is based on stepwise process. In each step, the adequate resistance
of the packaging is to be determined, taking into account the product own resistance. Finally

both resistances are summed-up.

Source: JICA Study Team
Fig 3.2-1 Packaging Design Development, Basic Flowchart (5 steps)
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Source: JICA Study Team
Fig. 3.2-2 Relationship among packed Cargo Resistance, External Forces and

Protection Level

3.2.2 Digital Vibration / Impact Sensors for the Transportation Environment

Survey

The manufacturers of the digital vibration / impact sensors for Transportation Environment
Surveys are limited to only 6 companies in all over the world, due to their special characteristics.
The products of each manufacturer —the most representative one- are shown in the Fig. 3.2-3

and Table 3.2-1, including the picture and main specifications.
In the present Study, the DER-SMART sensors of Yoshida Seiki Ltd, and the SAVER3X90

of Lansmont Co, have been utilized for the Transportation Environment surveys.
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Source: Measurement manufacturers’ HP
Fig. 3.2-3 Digital Vibration/ Impact Sensors for Transportation Environment
Surveys

Table 3.2-1 Specifications of the Digital Registers

Manufacturer Yoshida Seiki Kyowa Dengyo CBC Materials
Model DER-SMART RSD-33A Serie: IM7000
Range 10; 50; 200G 10;20;50; 100; 200G 40; 80; 120G
Nbr sensores Inor Out—3 Inor Out—3 In—3
A-D 12 hit 12 hit Sin datos
Frame Length 512—4,096 512; 2048 512 - 2048
Sampling period 0.25—10ms 0.25—32ms 1; 2; 5;10ms
Memory size 64MB Sin datos 2MB
Records Nbr 20000 330 512
Pre-trigger 20—60% de long frame 1/8 step de long frame Posible
Cont.operation time 48dias 50dias 30dias
Dimensions 123x112x70 167x134x118 170x122x76
(Lx W x Hmm)
Weight 900g 2700g 2000g
Manufacturer IMV IST Lansmont
Model TR-0220 EDR-3/4 SAVER3X90
Range 10; 20; 50; 200G 10; 50; 200G 10 to 200G
Nbr sensores In-3, Out-3 In-3 In-3 or Out-1
A-D Sin datos 10bit 16bit
Frame Length 1280—5120 512 10to 16384
Sampling period 0.2~4ms 0.3ms 0.2—20ms
Memory size Equiv 35 min 108MB 128MB
Records Nbr 35 min 3910 35951
Pre-trigger Sin datos Posible 0to 100%
Cont.operation time 20 dias 30 dias 90 dias
Dimensions 150x150%80 107x112x56 95x74x43
(LxW x Hmm)
Weight 2000g 1000g 473 ¢g

Source: Measurement manufacturers’ HP
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3.2.3 Record of Vibration Wave

For the analysis of real vibrations generated on a product, the theoretical method consists of,
gathering all the collected vibration waves into one register, and analyze the data as a whole.
However, the sensors mentioned above have a limited capacity of memory, so that the
recordings over a long period of time are becoming almost impossible. Therefore, some
methods are applied, such as the so called “event trigger” method, where vibration waves are
registered (ex. 2 seconds before and after the event) when the acceleration of the sensor
surpasses a certain predetermined value; or the other method, “time trigger” method, where data
is collected in predetermined cyclical periods of time and at predetermined intervals (See Fig.
3.2-4).

Source: JICA Study Team
Fig. 3.2-4 Vibrations Registration Method

The “event trigger” method for registering data takes into account only events with
significant oscillations, and therefore the PSD analysis provides a vibration wave curve higher
than actuality. On the other hand, the “time trigger” method has a tendency of producing
lower values than in reality because of the numerous vibrations that may occur while the device
is inactive and go unnoticed in the analysis.

Nevertheless, there are several data registries gathered within each of the regions, providing
a larger data pool closing the results to the actual vibration wave curve. To obtain such pool of

data using the digital registers, it is necessary to use the “time trigger” method, and then use the
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data for the PSD analysis. Using the “event trigger” method would only provide data surpassing
certain vibration waves, resulting in uneconomical conclusions due to excessive packaging
design (See Fig. 3.2-5).

In addition, there are some companies adopting “event trigger” method for collecting and
utilizing data in order to shorten a period of testing. Consistency of this method and the

analytical result based on all data is considered as a future task.

Source: JICA Study Team
Fig. 3.2-5 Differences in PSD Curves Depending on Registry Method

3.24 Coordination with GPS Equipment

The modern availability of the GPS (Global Positioning System) allows the use of satellite
signals to gather data on the geographic locations and itinerary times of the trucks. Also, the
data link option facilitates the calculations on the truck’s velocity and the exact location where
vibration observations occur.

The sensors used for this current study (DER-SMART y SAVER3X90) are equipped with

the necessary elements allowing data link with the GPS equipment.
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3.2.5 Standards for Vibration Measurements and Transportation Survey

From this clause, details about the measurements during Transportation Environment
Surveys are given.

Considering that the main objective is to establish the Reference Guideline for Packaging
Tests, for Evaluation at laboratories, the sensor has to be placed on the loading platform (floor)
of the truck while conducting the transportation survey. The characteristics of the vibrations
produced in the vehicle could vary due to the influence of several factors. These factors are:
the type of vehicle (dimensions, wheelbase, suspension type, structure of the cargo area), the
cargo (weight, position within the vehicle, method of placement), roads (highway, common
roads, motor highway, pavement conditions), vehicle’s cruising velocity, weather conditions,
etc. If they are combined all these factors for the study, it would be necessary to perform a
large numbers of surveys taking into account each combination, becoming almost impossible in
the practice. As a result, the surveys are carried out on the basis to reduce the conditions,

considering the transportation environment according to the type of road and type of vehicle.

3.2.5.1 Position of the Sensors on the Vehicle
The intensity of the vibrations on the vehicle platform varies depending on the location of
point of analysis. Normally, the accelerations are minimal at the offset point, and reach the
maximum at the rear section of the cargo area, as indicated in Fig. 3.2-6.This fact is notably true
in vehicles with long structures. To establish a standard method of laboratory testing, it is
necessary to take into consideration the maximum conditions (worst case scenarios), which take

place at the rear end section of the vehicle.

Source: Inoo, Takeshi. “Vibration of Large Vehicles and Problems.” Automotive Engineering. Vol.28. No.4. 1974

Fig. 3.2-6 Vibration Modes of a Truck (1% Mode)
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3.2.5.2 Vibration Levels in the X, Y and Z Directions

The digital vibration register has integrated sensors that measure accelerations in the
following 3 directions, each with its respective output: X (longitudinal direction in relation to
the vehicle), Y (transversal direction), and Z (vertical direction). Within these three, the
acceleration (vibrations) registered in the Z direction have prominent importance. The vibrations
in the Y direction follow in importance. The acceleration values in the X direction reach a
maximum value of 0.4G that occurs when the vehicle stops or accelerates abruptly. Taking into
consideration that the friction coefficient between the pneumatic and the pavement is
approximately 0.4, the maximum possible acceleration in the X direction equals 0.4G. In any
case, because the acceleration in the X and Y directions are notably less than those in the Z, by
the order of one digit, it is assumed that when dealing with vehicle’s vibrations within the cargo
area it normally refers to those in the vertical direction (See PSD values for the vertical and

horizontal directions in Figure 3.2-7).

Front
Center

Rear

Source: JICA Study Team created from “Inoo, Takeshi. “Vibration of Large Vehicles and Problems.” Automotive
Engineering. Vol.28. No.4. 1974”
Fig. 3.2-7 Vibration Levels Depending on the Direction and Position of the
Sensors on the Bed of Vehicle
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3.2.5.3 Vibration Levels on the Roads in Japan
The transportation environments of Japan and of the MERCOSUR are very different. So, it
is impossible to make a valid comparison between both transportation environments.
Nevertheless, common vibration levels in Japan are detailed below, in order to have a reference.

(See Fig. 3.2-8).
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Source: JICA Study Team
Fig. 3.2-8 Normal Vibration Levels in the Roads in Japan

3.2.5.4 Steps for Establishment of Test Standards based on Vibration Data from Field
For the execution of packaging tests in the laboratories, the vibration levels for tests must
be defined, based on the PSD results from the field measured data, taking into consideration the
characteristics of the used vibration sensors.
The methodology to accomplish such task is organized in the following steps:

(1) Simplify the characteristic PSD curve of the vibrations surveyed on the field (See Fig.
3.2-9). For this stage, it is sufficient to take into account a frequency range of PSD
actual values, up to the point resulting from the maximum peak in the low frequency area
minus 20dB.
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Source: JICA Study Team
Fig. 3.2-9 PSD Curve Simplification Process

(2) In the case that the duration of the tests in the laboratory is matching with the
transportation time, it would be sufficient to assume the simplified curve (broken line) of
the PSD curve presented above. However, since very often the testing time is reduced
(time-compression), it is acceptable to adjust the vibration levels by shifting the curve to
up side, according to the S-N characteristics curve of the material, and due to other reasons
listed below.

1) The frequency of occurrence for the random vibrations is based on a “normal
distribution” pattern, while the extreme cases are based on a “Rayleigh distribution”
(See Fig. 3.2-10).

Source: JICA Study Team
Fig. 3.2-10 Characteristics of Random Vibration Waves
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2)  The failure produced by fatigue of weak portion of a piece, due to the repetitive
application of stress, is explained through the S-N characteristics of the material. These

characteristics are shown in the formula shown in Fig. 3.2-11.

Stress
Magnification

4 .

S
43
3 —
2 —
1 —
| | >
10 L 104 10 i 10 L 10 ') 10% Mo. Repetitions

Source: JICA Study Team
Fig. 3.2-11 Material‘s S-N Characteristic Curve

3) The vibration levels for the tests shall be higher for the “shifted” curve, varying

according to the grade of time-compression of the test. The incremented levels are

based on the formula indicated in Fig. 3.2-12.

Source: JICA Study Team
Fig. 3.2-12 Shifting of PSD Curve according to the time-compression for the tests
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3.2.5.5 Example of Vibration Test Standard

Examples of standards for the vibration tests are shown in Fig. 3.2-13.

Korean
Company

Source: JICA Study Team
Fig. 3.2-13 Examples of Standards for the Vibration Tests

3.2.6 Impact Measurements and Standards for Laboratory Testing

The details of the measuring of impacts on the distribution of products are explained herein
after. The measuring of impacts normally are carried out by using the dummy cargoes, but the
results can varies depending on the correct preparation and execution. Furthermore, the results
of the tests must be properly processed, otherwise the Reference Guideline for Packaging Tests
would be wrong, with further consequences. Regarding to the data analysis, knowledge and

experience are required for a proper processing of data.

3.2.6.1 Dummy Cargoes
The packed cargoes are suffering vibrations, not only during the transportation but also
impacts various during the cargo handling on the unloading. Consequently, the packed cargo
need to have enough resistance to fully withstand these type of impacts. Then, an impact level
to be received by the cargo during handling is estimated, so that the packaging has to be

designed with enough level in order to guarantee their protection.
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The impact sensors are normally placed inside the dummy cargoes and they calculate the
fall height -statistically-based on the falling acceleration measured during the handling of the
cargo. The data is registered using the dummy cargoes instead of real products, because the
influence of the resonance waves on real products troubles the finding of precise data. The
obtained measurements are influenced by the characteristics of the dummy cargo (intrinsic
attenuation, resonance level, impact, transfer characteristic, material of the shock absorber,
positioning of impact sensor, etc); therefore, it is necessary to create a careful design taking into
account the box’s material, its density, structure, placement of the reinforcements, and the
external appearance. Fig. 3.2-14 displays a sample dummy cargo for the case of a vacuum

cleaner.

Source: JICA Study Team
Fig. 3.2-14 Dummy Cargo for Impact Testing (vacuum cleaner)

3.2.6.2 Conversion of accelerations into Fall Height (h)
The impact data gathered from the sensors inside the dummy cargo can be analyzed to
determine the fall height that took place during its handling.
There are two methods for the determination. The first method consists of determining the
free-fall height by calculating the falling time, as shown in Fig.3.2-15.
The second method consists of establishing the fall height based on the area encircling
under the acceleration curve, gathered during the fall and after the impact (See Fig.3.2-16).

For this method, it is necessary to calculate previously the Rebounce Factor (e).
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Source: Yanagihara, Shunji. “Analysis Technology of Transportation Environment Data and Current Information of
Recorder.” Journal of Packaging Science & Technology, Japan. 10(6), 2001

Fig. 3.2-15 H of fall (1): based on Accelerations -Free Fall-

Source: Yanagihara, Shunji. “Analysis Technology of Transportation Environment Data and Current Information of
Recorder.” Journal of Packaging Science & Technology, Japan. 10(6), 2001

Fig. 3.2-16 H of fall (2): - Area of acceleration Curve Method

The acceleration curves vary depending on the type of fall (vertical fall, fall by rotation, fall
due to throw), therefore the direction of fall can be determined by evaluating the shape of this

curve (See Fig. 3.2-17 and Fig. 3.2-18).
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Source: Yanagihara, Shunji. “Analysis Technology of Transportation Environment Data and Current Information of
Recorder.” Journal of Packaging Science & Technology, Japan. 10(6), 2001

Fig. 3.2-17 Analysis of Direction of the Fall (1)

Source: Yanagihara, Shunji. “Analysis Technology of Transportation Environment Data and Current Information of
Recorder.” Journal of Packaging Science & Technology, Japan. 10(6), 2001

Fig. 3.2-18 Analysis of Direction of the Fall (2)



Chap 3 Testing Equipment and Facilities

3.2.6.3 Selecting the Cargo, Sample for the Testing

The fall heights of the cargo during handling show a variation in data depending on the type
of packaging and its dimensions. Having as an objective to monitor these variations, it is
necessary to obtain a representative sample of products from the manufacturing company and
account for their influencing factors such as the weight and dimensions of the packed product.

To accomplish this, it is recommended to take a series of products from the manufacturer
and graphically display them according to their weight and dimensions (volumes), and then
categorize them into similar “groups” to select one representative product for each group (See
Fig. 3.2-19).

Source: JICA Study Team
Fig. 3.2-19 Selection of Cargo for Measurements

3.2.6.4 Relationship between mass of the cargo and fall height

The estimated fall heights of the cargo that can occur during handling have a defined value
tendency by statistical calculations, based on the product’s weight and volume. So, if some
number of data are available, estimations can be made within some tolerances. Fig. 3.2-20
represents a summary of studies of fall height of some products of a certain Japanese
manufacturing company, based on statistical calculations.

The fall heights also vary depending on the particular transportation environment, so that
for this Study it was necessary to take measurements on the particular environment under study

and to prepare a database for further analysis.
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Source: JICA Study Team
Fig. 3.2-20 Relationship between Weight of the Cargo and Fall Heights in Japan
(Example)

Next, the allowable events factor for the product under study is determined (In this case,
this factor is defined as 0.3%). The distribution curve of fall heights is assumed that describes
a pattern according to a Weibull Distribution, and it is calculated based on accumulated falls
index which is 1 minus allowable events factor (in this case 1- 0.03 = 99.7%).

The calculation method by using the Weibull Paper is shown in Fig.3.2-21.

Source: JICA Study Team
Fig. 3.2-21 Analysis of Fall Heights by Weibull Distribution (Example)
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3.2.6.5 Example of Standards for Drop Test
The primary objective of the present study is to establish a standard for laboratory testing
regarding the performance of the packaging during the potential falls that occur during its
shipping and handling. To accomplish this, it is necessary to gather only the data those can be
statistically analyzed. As an example, the following is a standard for a drop test issued by JIS.
The standard only establishes the drop heights, and leaves the application method and the

adjustments depending on the situation up to the manufacturer’s criteria.

Fig. 3.2-22 Example of Standard for Drop Tests (1): JIS Z0200

Another case of standards is shown in Figure 3.2-23 where the conditions of the falls are

classified in 4 levels: security, limit reliability, certification, and guarantee.
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Source: JICA Study Team
Fig. 3.2-23 Example of Standard for Drop tests (2)

3.2.7 DER-SMART sensors

Data recording equipment and measurement conditions

The Mission acquired the measuring equipment in order to perform the Demonstration Test,
upon obtained the pertinent authorization from the JICA. The devices used to measure vibration
and impact values and fall heights in the Transport Environment Surveys are 10G, 50G and
200G sensors. The other items and software are used to analyze the gathered data.

Field sensor 10G: 2 units (DER-SMART 10G)
Field sensor 50G: 2 units (DER-SMART 50G)
Field sensor 200G: 2 units (DER-SMART 200G)

GPS System: 1 unit (including software)

HP computer: 2 units ( for vibration + impact analysis)
HP Printers: 2 units

Master Sensors 2 items (for calibration)

Measuring/impact analysis device: 1 unit

AD Converter

The field sensors program and the measurement conditions used in the Demonstration Test
(from Feb 09 to 12, 2005) are described in the following tables. Besides, the sensor mounting
conditions are shown in the photographs of Fig. 3.2.7-1.
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Table 3.2.7-1 Use of Sensors in the Demonstration Test

Outward (BsAs—-Aimogasta) Homeward (Aimogasta—BsAs)
DER-SMART 10G-1 Not used In the truck (for vibration)
DER-SMART 10G-2 Not used In the truck (for vibration)
DER-SMART 50G-1 Not used In the truck (for vibration)
DER-SMART 50G-2 Not used In the truck (for vibration)
DER SMART 2006-1 (o st i) o measire impac and crop heiht

DER-SMART 200G-2 Not used Not used

Source: JICA Study Team

Olive pouches and box (10 kg) Dummy cargo and DS 200G-1 sensor

Fitting of DerSmart Sensors in the truck Display of DerSmart sensors in the truck

Source: JICA Study Team
Fig 3.2.7-1 Setting Condition of DER-SMART Sensors
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Vibration Data Impact Data
Trigger Accel =
"
—— | Pt
w HH Hl'i T = I
Measuring Dead time u W
ime | Pre-trigger
| o &
Dead
Period A
L_ ¢ _:I Frame length time

Measuring time

Sampling index 1ms Sampiing Index 1ms

Frame length 2048 Frame length 1024

Measuring time 2.048 seg Measuring time 1.024 seg
Measuring pericd 10 seg Pre Trigger % E0% (0.614se2g)
Cead time 7.8952 seg Accel trigger level 5% 10G

Available meas.time 13.9hs Dead Time 13ec

Sensor model DER-SMART 10G Sensor model DER-SMART 200G

Source: JICA Study Team
Fig 3.2.7-2 Measurement Conditions

3.2.7.1 Target Products and Trucks used in the Test

During the trip to the distribution center, the full trailer was loaded with empty plastic
drums used to carry olives, so that it only carried 0.8 tons against the total capacity of 25 tons.
The truck used was a double trailer truck, as shown in Fig 3.2.7-3. The return trip was made in
semi-trailer with an 18 ton cargo of palletized olive boxes.

The following items were also confirmed.

— Performance of GPS and sensor was confirmed

— Data was collected

— Counterparts were acquired operational methods

— Grms/PSD graph from collected data was made in Argentina for the first time

— Olive production and packaging procedures were confirmed

On the way(25 ton Full Trailer) On the back way(25 ton Semi-Trailer)
Front Wheel-1 axis, Front Wheel-2 axes,
RearWheel-3 axes, Leaf Suspension& Air Suspension RearWheel-3 axes, Leaf Suspension

Source: JICA Study Team
Fig 3.2.7-3 Trucks used in the Test
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3.2.7.2 Specifications of the Equipment to be used in the Transport Environment
Survey
The equipment acquired for the Demonstration Test have been used by the Argentine
counterparty, therefore, it was purchased in the beginning of February, 2005 before the other 3
countries did. For the transportation surveys scheduled for June 2005, the pertinent purchases
for the other 3 countries (Brazil, Paraguay and Uruguay) have been made, getting similar

devices. The equipment are as described in the tables and photographs below.

Source: JICA Study Team
Fig. 3.2.7-4 Equipment used in the transportation survey
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3.2.7.2 Specifications of the Equipment to be used in the Transport Environment
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counterparty, therefore, it was purchased in the beginning of February, 2005 before the other 3
countries did. For the transportation surveys scheduled for June 2005, the pertinent purchases
for the other 3 countries (Brazil, Paraguay and Uruguay) have been made, getting similar

devices. The equipment are as described in the tables and photographs below.

Source: JICA Study Team
Fig. 3.2.7-4 Equipment used in the transportation survey



Chap 3 Testing Equipment and Facilities

Table 3.2.7-2 Specifications of the Equipment to be used in the Transport Survey



Chap 3 Testing Equipment and Facilities

Source: YOSHIDA SEIKI CO. LTD
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3.2.8 SAVER3X90 sensors

3.2.8.1 Operation of the SAVER3X90 Sensor
During the Training Courses that took place in Paraguay, theoretical courses on the
operation of the SAVER 3X90 equipment and analysis were implemented. This high
performance sensor has a remarkable compact design (95%74x43mm) and is user friendly. Its

operation procedure is described as follows.

(1) External view of the Sensor

The external face of the sensor is provided with an ON/OFF button, and 4 LED indicators.

(A) Power switch (On / Off)
LED indicators
(B) Green LED: Indicates correct system operation.
(C) Red LED: Indicates that there are registered values above the
preset threshold.
(D) Yellow LED: Indicates that the battery level is low.
(E) Green LED: Indicates that the system link with the PC is
ready.
USB Connection: for the special cable (on the side of the register)

&l -
>

Exterior view of SAVER3x90

(2) Connection with the Computer (PC)
* Connect the SAVER 3X90 sensor to the PC using the special USB cable.
* Open the “SaverXware” software (Using the icon or from the corresponding menu)

* In the main Menu, select the “Setup” option

(3) Setting up the Data Collection Conditions
1) Setup Gateways

After selecting the “Set up gateways” option, there will be access to the following screen.
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Through this function, the desired parameter to be measured can be selected: drop,
impact, vibration, drop+vibration, impact+vibration and other combinations. This completes

the initial definition of the basics data that will be collected.

2) Trip Text

The different set-up conditions for data collection can be input using the text commands.

3) Trip Photos
This can be used to attach photographs of the data collection.
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i

4) Setup Details
More detailed definitions can be established by selecting the “Setup Details” option
instead of the “Setup Gateways” mentioned before.

Choosing this option will bring up the “Advanced Instrument Setup” screen.

5) Two Trigger Modes
“Signal Triggered Data”:
Data collection is triggered when the recorded acceleration values exceed the
predetermined threshold.
“Timer Triggered Data”:
Measurements are gathered over a repeated predetermined time period.

A combination of both modes can also be selected.
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6) Signal Triggered Data
Samples/Sec
It is the conversion rate to change the analog data into digital, per second. There are 8

possible modes that can be selected ranging between 50 and 5000 samples/sec.

Sample Size
It is the number of digital data included in one frame. The multiplication of this value by

the Sample/Sec provides the total recording time per frame.

Signal Pre Trigger

It is the time percentage value to be incorporated within the wave signal before the
trigger surpassing the acceleration threshold goes off. Based on this value, data prior to the

increase of the wave can be collected.
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Data Retention Mode

This is used to determine whether or not to overwrite previously saved data in the

memory. This is applicable mainly when the memory is full.

Memory Allocation

The scroll bar is used to assign the memory percentage allocated between the two trigger
methods, exceeding threshold/ per time. This option also provides the specific number of

events that can be recorded with each of the two trigger modes.

7) Time Trigger Data
Wakeup Interval (Time to Fill)

The data collected over time intervals, predetermined time periods, is gathered in the
“Time Trigger Data.” The “Wakeup Interval” is the repeating time period where data is
collected. Once the repeating time interval period is input in the system, it will automatically
display the total capacity for data collection depending on the available memory. The rest of

the options are similar to those for the “Signal Trigger Data.”
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8) Disable Pushbutton
This function disables the use of the On/Off button to prevent the accidental use during

data collection.

1

9) LED Alarm
(Temperature / Humidity/ Acceleration)
It allows the LED to flash an intermittent visual alarm in case that the registered values of

temperature, humidity, or acceleration exceed those predetermined values.

10) GPS Interface Enable
This option is used to connect a GPS to the equipment; check the box to enable.

Normally this option is turned OFF.
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11) Channel Information
This option is used to determine the scale to be used, and the trigger acceleration levels

for the sensors.

Active in Signal/Timer partition

It indicates the trigger method that is being applied.

Channel Description

It allows writing the channel conditions (direction, etc.).

Full Scale
This section is used to define the scales used for the SAVER.
The available ranges are from 0 to 5, 10, 20, 50, 100, and 200G.

Trigger

This is used to define the trigger by acceleration.

Trigger Level
This determines the acceleration level that triggers the sensor.

Filter

This allows defining a “Low Pass” filter to be used during data collection.

Copy Channel Setting/Paste Channel

This option allows copying and pasting the setup definitions on to the other channels.

Once verified that there are no errors in the input setup values, press “OK.”
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3.2.8.2 Transfer initial setup to the SAVER3X90 sensor
(1) Connect the SAVER sensor to the PC through the USB interface
When connecting the USB cable to the instrument’s input, verify that the red dots of the

OO

cable and the instrument are aligned.

When the USB is correctly connected, the square indicator on the upper left part of the
screen will change from RED to GREEN, and will display the message :”1 instrument
attached.”
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(2) Send Setup To Instrument

This command sends the setup configuration to the instrument.

(3) Selecting to Initiate Data Collection in the “Send Setup to Instrument” screen
Automatic Start:
The data collection begins once the OK button is pressed and the command is sent to the

instrument.

Send Setup to Instrument

Push button Start:
To begin the data collection, the OK button is pressed. Then, after the command goes to the

instrument, the On/Off button on the sensor is pressed and held down for 4 seconds.

Send Setup to Instrument

Start Recording

|Au‘t0mati-: Start - after setup iz sert to instrument
A0 krematic Stadt | affar cohim o cant ta incha pmant Cancel

Delay Time
The time and date to begin the data collection is pre-set in the SAVER instrument. Once the
OK button is pressed and the command is sent to the instrument, the data collection will

automatically begin on the set time and date.
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Send Setup to Instrument

Start Recording

[Delay Time - Delay start until =

Cancel

[:XBEH - 68 14, 2005 - 11323 598 =

v =et Instrument Clock to syncronize wwith the Computer Clock oK

* Synchronize the clock of the SAVER to the PC.

3.2.8.3 Start and End the data collection with the “SAVER-3X90" (1)
(1) Operation of the SAVER3X90 Sensor
Once the initiation command is received by the instrument, the green LED light by

“Monitor” will turn on, and blink twice every 2 seconds for about 40 seconds.

[ ]
[ ]

Once the data collection is started, the green LED light next to “Monitor” will blink every
time that the trigger goes off. Also, depending on the setup configurations of the alarm, the red

LED light next “Alarm,” may turn on.

(2) Once the Data Collection is completed, press the On/Off button and hold down for 4
seconds to turn the SAVER3X90 sensor off.
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(3) To extract the registered data, go to the “Talk To Instrument” option and select
“Read Back Data”

3.2.9 Preparation for the full-scale Transportation Environment Survey

In order to perform the Transportation Environment Surveys scheduled as from June 2005,
the following topics related to the preparations, upon completion of this Demonstration Test,

can be mentioned.

3.2.9.1 Preparation of the Items to be measured

In order to carry out the main Transportation Environment Surveys, the JICA Mission
should create sub-groups that will rotate among the four member Countries. So as to coordinate
the subsequent data analysis tasks a thorough preparation is necessary to avoid omissions,
taking into account that the survey is performed by a Japanese technical team but in a foreign
country, which makes it difficult to take the necessary actions. Checklists should be prepared
based on the study of the tasks needed to analyze the data upon completion of the field
measurements that may be summarized as follows:

Information on the truck: Manufacturer, weight of wvehicle, year of manufacturing,
previous use, specifications on suspension, structure of axles
and allowed weight, condition of the tires, km traveled etc.

Information on the driver: Background, age

Information on the load: Type, weight, volume, shape, position, etc.

The preparation and use of Checklists ensures that the information gathered in all the tests

performed has the same level of detail.
3.2.9.2 Preparation for Surveys including International Border Crossing
All eventual actions (as well as problems) should be analyzed in case of surveys requiring

long trips with border crossings. The possible problems are not only related to the long
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distances to be covered but also to the procedures necessary to enter and leave foreign countries.
In case of surveys with border crossing, the foreign country should ensure the correct treatment
of the staff and equipment of the JICA and the counterpart similar to the one given to the truck,
pursuant to documents issued in advance. To such end, all the documents of the members of the
study group as well as the drivers and the chasing vehicle should be prepared in advance,
creating a checklist thereof.

In case of any problem preventing (or delaying) entrance to the foreign country, regardless
of its importance, the transportation surveys would be suspended; in this case, a solution on an
individual basis is virtually impossible.

When a route and target product to be surveyed are selected, the study group should
analyze and determine any critical items of the route to be covered, discuss the matter with the
counterparts involved and prepare a coordination plan.

In case of a long distance trip with border crossing, without due preparation where

immediate decisions are to be taken, the risk of failure is very high.

3.2.9.3 Required devices and tools
To overcome bad weather conditions during the trip, coats and water proof garments are
recommended. To perform tasks during the night, flash lights and torch should be carried. If the
sensors are placed on metal boards a battery screw driver, punches, bolts — different pointed
screws and nuts, instant glue and double face adhesive tape are required. The metal or wood

boards on which the sensors are to be fitted should be prepared.
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3.3 Equipment for Laboratory Tests

Regarding to the Transportation Environment Surveys on the 1* year of the Study, and as
result of the survey of the actual laboratory equipment in each C/P of the 4 countries, they were
defined the available equipment as indicated in the Clause 3.1.3 of this report.

Considering that one of the equipment (Seal Tester) is not available in any of the 4
countries laboratories, it was proceeded to purchase them as a part of the 2™ year activities of
the Study. By using this equipment, a demonstration tests have been carried out during the
rotational advice program around 4 countries, and applied to commercial dairy products.

On the other hand, on the first stage of the 3™ year of the Study, one unit of Vacuum
Desiccator1 has been purchased, and it was utilized for demonstrations tests during the

rotational advice through the countries and for the work shops (WS).

NT: Equipment to be used for leak tests.
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