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1.OBJECTIVE
[bookmark: IOBJETIVO]Define the procedure for packaging development required in the APQP.

2. APPLICATION
This procedure applies to all finished products and components that use packaging.

3. DESCRIPTION
The procedures define the development activities and establish the basic foundations of the technical specifications for packaging and those responsible for it.
Development process:
• Product packaging development.
• Packaging development for component.

4. APPLIED DOCUMENTS
· SP02-07 Program Management Process.
· SP05-02 Change Order.
· SP05-04 Deviation Permits.


5. FORMS APPLIED
· GF0515 – Supplier Packaging Data Especification


6. PRODUCT PACKAGING DEVELOPMENT.
The whole development of product packaging described in this instruction include the tasks required in the APQP, from conception to approval.

6.1 Gate 1 - Plan & Define Program.
Sales must obtain the customer's packaging requirements, estimated volumes, label, logistical data and etc. Engineering must define the cost estimate for the product packaging. It is recommended to use the existing packaging in our records as a reference.
6.2 Gate 2 - Product Design & Development.
Engineering must define codes for packaging the Product and Service Part. Purchase must select the supplier responsible for the design and development of the packaging. The supplier must develop the packaging according to the technical definitions mentioned in item 7 for the execution of the projects:
•	Cardboard box;
•	Wooden box;
•	Plastic box;
• Metallic rack.
The project must be conceived in the 3D / 2D CAD environment with control and registration of revisions. It is recommended to carry out Design Review / STFC of the supplier's project with Modine's multifunctional team, in order to review all requirements, as well as the client's approval, when necessary.
Engineering must analyze and select existing packaging in order to avoid new developments, when applicable.
6.3 Gate 4a - Production Trial Run.
The SQE must approve the supplier's packaging through PAPP and the multifunctional team must approve the PTR on Modine. It is at the supplier's discretion to carry out previous try-outs for tests and adjustments of the project.
The Manufacture must verify the necessity of elaboration or adequacy of documents applicable to the packaging, such as: IT, FT, PD, FMEA, Control Plan, Packaging Label and etc.



















6.4 Product packaging development flowchart
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Image 1 – Product packaging development flowchart





7. PRODUCT PACKING  PROJECT REQUIREMENT  
The design requirements for product packaging aim to guarantee and guarantee the integrity of the product until delivery to the final customer. The most common patterns are:
• Cardboard briefcase box;
• CKD cardboard box;
• Wooden box;
• Plastic box;
• Metallic rack.
The supplier must develop a package following the design references mentioned in the images. 
7.1 CARDBOARD BOX
The cardboard box is recommended for product units that are delivered in the domestic and export markets, or customers' requirements.
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	Image 2 – CARDBOARD BOX REFERENCE – TABE.0196.1



[bookmark: _Hlk68006371]7.1.1 MATERIAL AND STRUCTURAL SPECIFICATIONS.
The following structural specifications of the cardboard must be defined in the project:
• Paper type (Kraft, Semi Kraft, etc.)
• Wave type (C, BC, etc.)
• Wave direction (Vertical, Horizontal, etc.)
• Column (kgf / cm)
• Mullen (kgf / cm²)
• Weight (g / m²)
• Thickness (mm)
The tolerances of the column, mullen and weight specifications must be applied according to each requirement and / or assistance of the partner supplier in the development. If there is any other type of material other than cardboard, it must also have its structural specifications defined in the project. 


7.2 CARDBOARD BOX TYPE CKD.
The cardboard box is recommended for products that are going to be exported, or customers' requirements. It can be composed of:
• CKD - Cardboard box for multiple or unit exports made up of pallet, side, lid and internal components for fixing the product;
• ABPO-0312 - Unitary Cardboard Box composed of box and lid;
• ABPO-0203 - Unitary Cardboard Box composed of a single piece with flaps that, after being closed, act as lid and bottom.
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	Image 3 –  CKD PROJECT - 1.271.1266.0
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	Image 4 – Standard packaging example ABPO-0312.
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	Image 5 – Standard packaging example ABPO-0203.
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	Image 6 – Example model 3D standard packaging CKD.
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	Image 7 – Packaging design reference CKD – 1.271.1341.0



7.2.1 MATERIAL AND STRUCTURAL SPECIFICATIONS.
· The following structural specifications of the cardboard must be defined in the project:
· • Paper type (Kraft, Semi Kraft, etc.)
· • Wave type (C, BC, etc.)
· • Wave direction (Vertical, Horizontal, etc.)
· • Number of plates (01pc, 02pc, etc.)
· • Column (kgf / cm)
· • Mullen (kgf / cm²)
· • Weight (g / m²)
           • Thickness (mm)
The tolerances of the column, mullen and weight specifications must be applied according to each requirement and / or assistance of the partner supplier in the development. If there is any other type of material other than cardboard, it must also have its structural specifications defined in the project.
7.3 Wooden box.
The wooden box is recommended for products delivered in the national market and exported products, when there is a need for greater protection during transport, or customer requirements. It can be composed of:
• Type A box (box + lid);
• Type B box (box + lid + internal components);
• Type C box (box with fork inlets + lid);
• Type D box (box with fork inlets + cover + internal components).
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	Image 8 – Example of type A box (box + lid).
	Image 9 – Example of box type B (box + lid + internal components).
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	Image 10 – Example of type C box (box with fork inlets + lid).
	Image 11 – Example of box type D (box with fork inlets + lid + internal components).
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	Image 10 – Example 3D model box type CKD.
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	Imagem 12 – Referência de projeto de embalagem madeira – 1.275.0420.0.



7.3.1 MATERIAL AND STRUCTURAL SPECIFICATIONS.
The following structural specifications of the wood must be defined in the project:
• Type of wood (eucalyptus, pine, OSB, etc.)
• Type of finish (rough, flat, etc.)
• Phytosanitary treatments (HT, MB, etc.)
• Surface treatments (paint, varnish, coatings, etc.)
• Special treatments (VCI, waterproofing, etc.)
If there is any other type of material other than wood, it must also have its structural specifications defined in the 2D drawing.
7.4 PLASTIC BOX.
Plastic boxes are recommended for returnable packaging, when the product is smaller in size, or customer requirements. Its size, shape and closure characteristics are specific to each product.
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	Image 13 - Plastic packaging design reference - 7.2.06.0009.0 Box, 7.2.05.0040.0 Lid, 7.5.40.0680.0 Tray and 1.277.0004.0 Plastic bag.
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	Image 14 - Example model 3D plastic type box.



7.4.1 MATERIAL DEFINITION
The following structural specifications of the metal rack must be defined in the project:
• Specification of the material of the box and cover;
• Specification of the tray material;

7.5 METAL RACK.
Metal rack are recommended for returnable packaging, or customer requirements. Its characteristics of size, shape and closure are specific to each product, however there are premises that must be kept in development.
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	Image 15 - Rack packaging design reference - 7.2.05.0100.0.
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	Image 16 - Example 3D model rack type box.


7.5.1 MATERIAL DEFINITION
· The following structural specifications of the metal rack must be defined in the project:
· • Specification of materials and dimensions of pipes, bars, plates and etc;
· • Coating specification;
• Welding according to EPRV-007;
• Painting specification.
7.6 GENERAL REQUIREMENTS
As a general rule, these recommendations must be applied in any product packaging development.

7.6.1 MATERIAL DEFINITION (ASSEMBLY / CLOSING COMPONENTS.
The specifications of the materials used to close or assemble the components must be defined, such as: metal clamp, glue, nail, screw and etc. Dimensions, material, composition and other relevant data must be specified in the project notes.

7.6.2 PRINT DEFINITION.
· The information to be printed must be defined in the design of the packaging itself. Print layouts most used by Modine, drawings:
· • 6.018.0141.0 - RV Visconde Logo - Application: ABPO-0203 Boxes
· • 6.018.0246.0 - Without Logo - Application: ABPO-0203 Boxes
· • 6.018.0301.0 - Without Logo - Application: ABPO-0203 Boxes
· • 6.018.0365.0 - Modine logo - Application: ABPO-0312 boxes
· • 6.018.0254.0 - Modine logo - Application: CKD boxes
· • 6.018.0256.0 - Without Logo - Application: CKD Boxes

7.6.3 Standard packaging symbols.
It is mandatory that every package has the standard symbology that defines: Direction of Stacking, Maximum Stacking, Protect Against Moisture and Indication of Fragility. The Recyclable Paper symbol can also be established for packaging that has 100% cardboard in its structure, that is, those that do not have a mixture of materials. Symbology must be represented by symbols or described in notes in the project. If the symbology is already defined in a separate print layout, the code must be mentioned in a note on the packaging. There is no standard of symbology governed by norm, so the applied symbologies may suffer slight visual variations from one project to another as long as they faithfully represent the same type of information.
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	Image 17 - Example of a symbology that defines “this side up
	Image 18 - Example of a symbology that defines “protecting against moisture
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	Image 19 - Example of symbology that defines “maximum stacking”
	Image 20 - Example of a symbology that defines “Indication of fragility”
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	Image 21 - Example of a symbol that defines “recyclable paper”



7.6.4 PACKING CODE.
The Modine packaging code must be printed in a visible place. Some components do not allow printing due to physical characteristics. For these cases, the packaging code must be stamped in a visible place, making it possible to identify the component even if for some reason it is separated from the packaging set. The points to be identified must be defined in the project.

7.6.5 LOGO.
The logo definition varies according to each application and / or client. For OEM assembler items, packaging with Modine logo, RV Visconde or even without printed logo is used. For OEM Replacement Parts (P&A), only packaging without a logo is used, because customers reuse the same packaging to make their sales as an original product. For Aftermarket Aftermarket items, packaging with the RV Visconde logo is used. Some customers require that the packaging of their products have the company logo, for these cases it is necessary to consult the customer's packaging standardization manual to verify the required identification standards. The logo must be represented through an image linked to the project or drawn in the software itself. If the logo to be applied is already defined in a separate print layout, the code must be mentioned in a note in the packaging design.
Wooden boxes do not have a logo. However, some customers require that the packaging of their products have the company logo, for these cases it is necessary to consult the customer's requirements. If the logo to be applied is already defined in a separate print layout, the code must be mentioned in a note on the packaging design.
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	Image 21 - Example of Visconde RV logo
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	Image 22 - Example Modine logo



7.6.6 SUPPLIER IDENTIFICATION.
The manufacturer's identification must be on the packaging. The appropriate location for this identification must be defined in the project. If the identification location is already defined in a separate print layout, the code must be mentioned in a note in the drawing.

7.6.7 FINAL PACKAGING DESIGN
The definitive design of the supplier will be used by Modine for approval of PAPP, which it must keep in its records for consultations, requests for revisions and maintenance.

7.6.8 DFMEA – DESIGN FAILURE MODES AND EFFECT ANALYSIS
As the supplier is responsible for controlling the packaging design, the supplier must prepare the DFMEA packaging design to identify possible failure modes and their effects and actions for improvement.

8. PACKAGING DEVELOPMENT FOR COMPONENTS.
This manual instruction aims to inform which packaging development standard adopted by Modine for internal movement, storage and external movement of its materials. Standards were defined taking into account the flow of materials from our supplier to delivery to the manufacturing environment, as well as reverse logistics when applicable.
We are committed to the environment, aiming at the minimum use of disposable materials, packaging models are returnable. These returnable packages also have characteristics that facilitate the handling, storage and supply of the factory, in addition to reducing the expense with the purchase of packaging that will be discarded and that cannot be used for internal movement.
We strive for excellence in the quality of our products and sustainable growth. We are fully aware that the way forward is to work together with our suppliers to achieve success.

8.1 PACKAGING 
Packaging requirements must be defined at the beginning of the product development process. It is the supplier's responsibility to proactively contact the Logistics department at the Modine factory to initiate discussions about the packaging design and communicate the packaging costs to the Modine purchasing department.

8.2. SUPPLIER RESPONSABILITY 
In order to guarantee damage-free shipments, it is the responsibility of suppliers to design and develop packaging that protects the goods in the specific means of transport. The supplier is encouraged to work with Modine's materials logistics department to conduct shipment tests of the new product or new / revised packaging or cargo protection devices. Modine can assist in the project, but is not responsible for the lack of performance. Once the packaging method is accepted, the supplier cannot make changes without Modine's prior written approval.
In the case of parts found damaged at Modine due to incorrect packaging, the supplier will be subject to qualitative and / or financial demerits, including due freight and rework charges, if possible, to maintain Modine customer schedules.

8.3. ERGONOMICS 
To ensure worker safety and avoid damage, the choice or design of the packaging must consider human interaction. For parts considered small, that can be handled by one person, according to the type of handling and frequency of the operators of the production line and operational logistics, it is defined as a limit weight of 16 kg for boxes that will be handled by the operators. The boxes must have safe and comfortable grip points to ensure better ergonomic conditions.
A maximum height of 1.30 meters must be observed for stacking packages on pallets.

8.4 EXPANDABLE PACKAGING
Expandable packaging must be readily recyclable or disposed of legally and economically in accordance with local legislation. Modine encourages the use of post-consumer recycled content in its packaging materials. Export packaging must comply with international phytosanitary standards for solid wood packaging materials (ISPM 15) that require unloading and heat treated or fumigated sawn wood.

8.5 QUANTITY PER PACKAGING
The standard quantities in the package must be based on the ergonomics standards mentioned above. It is the supplier's responsibility to determine the packaged quantities and communicate this standard quantity in the package to the respective factory personnel for verification and approval purposes. The approval of product quantities per package will take into account the best situation for internal logistics at Modine.
Mixing lots of parts or codes inside the packaging is prohibited, except in cases where the packaging is designed to accommodate this type of packaging without posing any risk to the operation.

8.6 See Below are some packages used in Modine

8.6.1 Universal packaging
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* External Dimensions

Colors not allowed: Blue Brown

• Plastic boxes, both KLT and R-KLT, must have a maximum gross weight of 16 kg (box + parts + lid), in order to allow manual movement.

8.6.2 Mechanized Packaging
Mechanized packaging is packaging that will be moved by mechanical means, for example forklifts, pallet trucks, among others.
All packages must be under pallet or platform with the same dimensions so that they can be handled by different types of equipment. Any packaging that does not comply with the Pallet standards defined below must include equipment for receiving and handling them in its cost.
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The entries for the forks of the means of movement must have at least
minimum the following dimensions:

L = 710 mm and A = 100 mm
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	Carton Pallet
	Wood pallet



Problems to avoid:
• Poor location is responsible for most problems. The size of the product exceeded the size of the pallet;
• The product is not attached to the pallet or is not correctly attached to the pallet;
• Use unformed or mixed pallets that can hinder transportation.

8.6.3 Additional protection inside the packaging
Modine will identify parts that require additional protection not provided with standard packages, such as covers, brackets, etc.
It is the supplier's responsibility to design the necessary protections. Modine packaging engineering must pre-approve protections before shipping the product.

Examples below:
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	Gasket cardboard pack
	Filter
	Gasket returnable
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	Plastic Deflector
	Disposable packaging
	



8.6.4 Labeling and identification
The material to be received must be identified by the supplier with a barcode identification label that is not handwritten. The AIAG B10 or VDA specification or other regional requirements for the identification of shipped parts must be applied. There must be a clause in the labeling system for the purpose of identifying the container and its content.
Requirements for the labeling of hazardous materials:
Regional requirements for the shipment of hazardous materials (eg GHS - Globally Harmonized System of Classification, labeling and packaging of chemicals) must be followed. For more information, click here.
General guidelines for labeling and identification
The proper labeling of each container and packaging platform is considered in the supplier's point classification as defined in Section 7.0 of this manual.
The following information and diagrams provide some general guidelines for labeling and identification. The specific requirements for label identification and location must be agreed with the material planning group at the Modine factory that is receiving the goods prior to the shipment of the parts in series production.

8.6.5 Labels on containers
Each container or packaging will have a label indicating the contents of each container. The following specifications are for container labels only. These specifications follow the AIAG B-10 guidelines and are necessary for Modine plants that require bar coding. A sample of the label must be sent to the materials control department at the factory receiving the goods to be approved prior to the first shipment.
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                                                                                   AIAG container label
8.6.6 Master Tag
Each mobile platform or master package that contains several containers will need a master label indicating the total quantity per mobile platform load.
The following specifications are only for the AIAG master label following the AIAG B-10 guideline and are required for Modine plants that require bar coding. A sample of the label must be sent to the materials control department at the factory receiving the goods to be approved prior to the first shipment.
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	AIAG container label


The following specification is for the VDA 4902 master tag which will be used for parts supplied to Modine's factories in Europe. A sample of the label must be sent to the materials control department at the factory receiving the goods to be approved prior to the first shipment.
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	VDA 4902 Master Tag



Note: The labels must contain the following information:
Part number Modine.
•	The amount;
•	Gross weight;
•	Net weight;
•	Production batch;
•	Manufacturing date.

8.6.7 Label placement and direction - Returnable containers
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	Bulk packaging



Note: Suppliers must ensure that no old labels remain in containers with current labels.
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8.6.8 Label placement and direction - Expandable containers
The following labeling guidelines apply to returnable and expandable containers provided to Modine's facilities:
• Each container must be identified by two container labels attached to the adjacent corners;
• Each master load must be identified by two master tags attached to the adjacent corners;
• A master cargo is a cargo with more than one container or package in a mechanized package.

8.6.9 Additional requirements for labeling
• Include only one packing list per shipment
• Use a mobile platform label per mobile platform cargo or cargo container
• Use only one container label per container
• Place the packing slip in an envelope with the sticky back and stick it on the container / mobile platform as indicated.
• The mobile platform labels and packing slip must be attached to the outside of plastic wrap if used.
• Do not attach labels directly to parts or containers, except in designated areas.
• Individual factories may have additional requirements for labeling.
• All packages must be labeled in at least 2 adjacent corners

8.6.10 International labeling requirements

Follow international labeling requirements to ensure that products meet these standards when they arrive at their final destination, thus avoiding delays or extra expenses.
Information on the World Trade Organization's international standards for phytosanitary measure 15 (ISPM 15) can be found at this link

8.7 Supply

The need for packaging will be based on the float calculation and should be revised according to changes in demand.

8.8. Calculation of Modine packaging need:

To define the quantity of packaging, the function below is used depending on the quantity of packaging per day, and stock in the parts that participate in the logistical flow.
Number of boxes per day = Number of pieces per day / Number of pieces per box

Float = Days at supplier x Number of boxes per day + Days in transit x Number of boxes per day + (Days of stock at Modine x Number of boxes per day)

Packaging requirement = (DEF x QPD) + (DET x QPD) + (DEM x QPD) / QPE

DEF = Days in stock at supplier
DET = Days in stock in transit
DEM = Stock days at Modine
QPD = Quantity of parts per day
QPE = Quantity of pieces per package

8.9 Inventory
Whenever necessary, Modine will request the inventory of returnable packaging, as well as the reconciliation of invoices for shipping and return of these packaging.

8.10. Packaging repair and replacement
Only damage to the internal installations will not be the responsibility of the supplier.
All other damages, whether due to loss or misuse, when the packages are in the possession of the supplier or the carrier, will be the responsibility of the supplier.

8.11. Coding and invoices sending 
All packages must have a Modine code that must be requested from the Packaging area. When sending a package to Modine it must be accompanied with an invoice containing the Modine code previously informed for control.

8.12. Receipt and Responsibilities
Upon receipt of Modine, the packaging will be evaluated. When any irregularity is found in the packaging, a DQL (Logistic quality deviation) will be opened.
Link to DQL model. Link
DQL will be used to measure the performance of suppliers.
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	Packaging spreadsheet



Note: Any item that is not present in the table, or does not fit the available packaging, must automatically enter the condition of an item that requires concept approval.


9. ALTERNATIVE PACKAGING
The alternative packaging as an option for use in place of the final approved must be used by means of the approved Devition Permit, which is under the responsibility of the originator of the need.
Any and all requests for alternative / different technical specifications mentioned in this document must be agreed with engineering when referring to product packaging and with Logistics when referring to component packaging.

10. QUALITY RECORDS
e-Release.

11. REVIEW RECORDS
	Data
	Rev.
	What did you review?
	WHY?
	Resp.
	T

	12/11/14
	000
	
The numbering of IO-7.5.928 has been replaced by IO-7.5.501.
	According CO6758/14
	Barrilao
	N

	01/12/14
	001
	According CO6625/14.
	1) Compliance with 8D’s 9512 (Mercedes) & 10406 (JD USA).
2) Complement of the procedures according to the activities practiced by the packaging area today.
	Maurício Avelino
	N

	31/05/19
	002
	Full review.
	Change of responsibility in the development of product packaging and added component packaging.
	Alex Sassati
	N

	30/04/20
	003
	Packaging Approval form changed.
	Eliminated the development phase on the form.
	Alex Sassati
	N
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