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The only packaging material available today where….

ANYONE CAN CLOSE A BOX IN 15 SECONDS AND ELIMINATE DAMAGE!
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What is internal Packaging
Internal packaging is the most vital part in the process of product protection. Whenever a package is dropped, a shockwave of energy is transmitted through the package. This shock wave can ultimately damage or fracture the product. The measure of this is called “fragility”. An ideal internal package design will partially absorb and partially divert shockwaves from the source, away from the packaged item.

Today there are several  packaging materials when used appropriately that qualify as an internal packaging material. They all have pros and cons. These include ease of use and application, cost of material(s), weight, training, performance costs, inventory space, appearance, disposal, and of course both internal and external environmental considerations.

FoldedPak has developed a patented and highly engineered  product called ExpandOS™ (Expand On Site). ExpandOS™ work exceptionally well because of their shape and engineered design. ExpandOS™ are a quick, easy-to-use packaging material that is well suited for products of various shapes, sizes, weight, and fragility. ExpandOS™ create a “Tight-Fill” environment that locks your product in place to maximize protection. They dispense easily with the Expander™ and have exceptional shock absorbing properties. They are made out of 100% paper board and compress under impact then reset to maintain a cushion. This ability to compress and reset allows ExpandOS™ to continually protect products through the repetitive bumps, drops, and jolts of normal shipping and handling. 
Cushioning Methods 

Blocking and Bracing
A blocking and bracing material works by preventing an item from moving from the center of a box to the side or bottom. By isolating an item and keeping it away from the shock generating surfaces, most damage can be avoided. This is the preferred cushioning method for heavyweight packages. ExpandOS™ block and brace by suspending an object within the box and keeping it away from shock generating surfaces.
Wrapping 
Using sheet material of various types, individual pieces are wrapped to protect small items. This method is not adequate for the protection of heavyweight products, but is used primarily as a surface protection. ExpandOS™ wrap around and stabilize an object by touching the surface of the object with hundreds of its protective fingers.
Molded Enclosures

Molded enclosures are formed to the shape of the product and distribute the shockwave force across the surface of the product. ExpandOS™ encapsulate an object and divert the shockwaves at right angles away from the object. 
Packaging Alternatives
Urethane Foam (Foam-in-Place) [Molded enclosure] [Blocking & Bracing]
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Foam-in-Place is formed by a chemical mixture of resin and catalyst that expands and forms a protective mold around contents. For maximum effectiveness, the foam-in-place must be evenly distributed around the items; otherwise, the foam will not protect the product. Select the appropriate density of foam to meet packaging needs, which can range from void-fill applications to high-performance cushioning.


Advantages:



· Neat appearance
· Less inventory space

· Dispenses on site
· Little or no product migration and settling
· Usable on a variety of products
Disadvantages:

· Difficult/impossible to calculate actual usage and cost

· Dispensing hazards (high temp, messy and toxic)

· Labor intensive and operator dependent
· Poisonous and harmful to operator

· Can crack or degrade during shipment from one severe shock and become ineffective
· Heat generated from chemical can damage product
· Equipment needs calibration  and cleaning with solvents
Method for calculating and comparing Foam-in-Place cost
Foam in place chemical is usually sold in 55 gallon drums that weigh 440lbs. The process requires an A component and a B component thus requiring 880 lbs. per purchase. Weighing the amount put in a given box will therefore be a good way of determining the cost per box. Ideally, the material should be weighed right out of the dispensing nozzle of the foam in place machine because it looses about 10% of its weight as it hardens and gives off steam. If this is not possible, then multiply the weight of the "set up" foam by 1.10 to get the accurate wet weight.

For example:

If the dry foam that they currently use for a specific application weighs 1.5 lbs, multiply 1.5 x 1.10 = 1.65 lbs of wet foam. Now let’s say they currently buy the foam in 880 lb containers for $1.716.00. 
Then the unit cost is; $1,716 dollars/880 pounds = $1.95/lb.

So their cost per box for the foam is: $1.95 per pound x 1.65 pounds per box = $3.22 per box for the foam.

If they are dispensing the foam out of a gun then don't forget to add the cost of the plastic film because it's not insignificant (if it’s foam in a bag then you will need to add the cost of the bags instead). To do this get the price per roll, the length of the roll and the amount they use in each box. Say that they pay $100.00 for a 1000 foot roll. 
Then the price per foot is: $100 /1000 feet = .10 or 10 cents per foot.

So if they use 6 feet per box then their cost for the film would be: 6 feet x .10 per foot = $0.60 per box.

So their total cost would be: $3.22 + .60 = $3.82 per box.

Now measure the amount of ExpandOS required for that product and multiply times the cost per cubic foot and compare with the foam. Say it required 1.3 cubic feet of ExpandOS and they would pay $1.85 per cubic foot. 
Then 1.3 cubic feet per box x $1.85 per cubic foot = $2.41 per box.

The savings is then: $3.82 - $2.41 = $1.41 per box.
Foam – in – Place continued

Other Costs to Consider: 
· Labor cost to package (when properly used takes at minimum 123 seconds)

· Labor to make Preformed molded pieces(off-line labor required to compensate for proper usage)

· Storage of molded pieces(additional material handling costs)

· Ongoing equipment cleaning and maintenance costs

· Hazardous material disposal and fire department permitting for used drums

· Chemical Permitting required(contains Diphenylmethane Disocyanate)

· Safety Precautions to meet OSHA requirements(user respirators/protective eyeware/thermo protective gloves)

· Clothing allowance for chemical damage

· Poisonous and requires Proper ventilation for noxious fumes

· Product damage due to chemical leakage(have to throw away)
· Rationing(currently cutting off non-profitable business)
· Price increases
· Shelf life quality issues
How to Calculate Labor Costs 
Assumptions:

· $10.00 per hour Labor Cost


· 20% Labor overhead factor (tax/insurance)
Seconds to hours conversion factor .000277


· Personal Delay and Fatigue Factor (PD&F) 1.15

= [Labor Rate] [Labor Overhead] [Conversion Factor] [PDF]

= ($10) x (1.20) x (.000277) x (1.15)

1 second = $.0038226
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Air Bubble Packaging
Encapsulated-air Plastic Sheeting [Wrapping]

Packing material made of air bubbles that are encased between two poly sheets as they are sealed together. This process allows encapsulated air to provide a cushion to protect against shock. Encapsulated air provides good cushioning for lightweight items, is flexible, and cuts to wrap virtually any shape or sized product. It should not be used to wrap heavyweight products. When using encapsulated-air plastic sheeting, use several layers to ensure that the entire product is protected, including corners and edges.
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Advantages:

· Clean
· More items packed in one box

· Neat appearance

· Neat dispensing

· Versatile

Disadvantages:

· High packing labor cost requires tape
· Packaging protection is labor dependent

· Environmental disposal problems

· Inconsistent packaging process

· Must be wrapped completely around product in all directions (both axis) to be effective
· Material utilization is labor dependant
Method for calculating and comparing Bubble Wrap cost

1) First get a 12” x 12” x 12” corrugated container (1 cubic foot).


2) Next fill the box with Bubble Wrap.


3) Next take the material out of the box and measure the amount used in both Feet and inches.


4) Bubble Wrap is sold by the roll and there is a measured length per bundle, divide the number of feet in a roll by the price per roll and you will have the price per linear foot.
e.g. 1/2” x 12” x 250’ Bubble Wrap sell for $85.00 per Bdl. So $85.00 \ 250’ = $.34/lin.ft. 


5) If it takes 8 linear ft to fill a 1 cubic ft box the cost would be; 8 x .34 = $2.72 / cu.ft.

In an actual cost analysis take a sampling of the customers wrapped packages, open them and calculate the actual cost per package and average the packages to get average material cost per package. Add tape cost for securing bubble.
Air Bags
Inflatable Packaging [Blocking and Bracing]

Inflatable packaging uses air pressure to secure and hold products in place inside the shipping container, and provides an air barrier of cushioning.  Extreme climate conditions will affect the amount of air pressure in the bags. In extremely cold conditions, the volume of air will decrease, causing extra space inside the package and increasing the risk of product damage. Extremely hot conditions will cause the air bags to expand, which can create stress on the seam of the shipping container.

Altitude variations also affect the volume of air inside the air bags. Traveling from high to low altitudes (for example, packaging a shipment in Denver, Colorado, and shipping to New Orleans, Louisiana) will cause the air bags to decrease in size, and traveling from low to high altitudes will cause the air bags to increase in volume.

Advantages:

· [image: image6.jpg]


Neat appearance

· Low space requirements until used

· Cost Effective

Disadvantages:

· Environmental disposal problems

· Labor intensive(when used for cushioning)
· Packaging is labor dependent

· Performance adversely affected with change of 
    pressure (altitude) and or temperature(air transport)
· Loss of air in one unit compromises entire 
    package / 30% failure rate(inconsistent protection)
· Must be wrapped completely around product in all directions to be effective(both axis)
Method for calculating and comparing Air Bags cost

1. First get a 12” x 12” x 12” corrugated container (1 cubic foot).


2. Next fill the box with Air Bags.


3. Next take the material out of the box and measure the amount used in both Feet and inches.


4. Air Bags are sold by the roll and there is a measured length per roll, divide the number of feet in a roll by the price per roll and you will have the price per linear foot.
E.g. There is 1250’ per roll and Air Bags sell for $150.00 per roll, so $150.00 \ 1250’ = $.12/lin.ft. 


5. If it takes 10 linear ft to fill a 1 cubic ft box the cost would be; 10 ft. x .12 = $1.20 / cu.ft.


In an actual cost analysis take a sampling of the customers wrapped packages, open them and calculate the actual cost per package and average the packages to get average material cost per package.
Crumpled Kraft
Kraft Paper [Wrapping]

Kraft paper is wrapped and crumpled to fill empty space inside a package with light-to-medium weight, non-fragile items. When using Kraft paper, tightly wad the paper and use at least four inches (10.16 cm) around and between the contents. Make sure that there are at least four inches (10.16 cm) of Kraft paper on all six sides of the box.
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Advantages:

· Moderate material cost

· Neat dispensing

· Low inventory space


Disadvantages:

· Low / No performance

· Complicated and Inconsistent

· Packing process is operator dependent
· High labor cost

· Must be wrapped completely around product in all directions to be effective

Method for calculating and comparing Crinkled Kraft cost

1. First get a 12” x 12” x 12” corrugated container (1 cubic foot).


2. Next fill the box with Crinkled Kraft.


3. Next take the material out of the box and measure the amount used in both Feet and inches.


4. Crinkled Kraft is sold by the roll and there is a measured length per roll, divide the number of feet in a roll by the price per roll and you will have the price per linear foot.
e.g. 30# Basis weight, 18”x 1625’ Kraft Rolls sell for $22.00 per  roll, So $22.00 / 1625’ = $.013/lin.ft. 


5. If it takes 20 linear ft to fill a 1 cubic ft box the cost would be; 20 x .013 = $.26 / cu.ft.


In an actual cost analysis take a sampling of the customers wrapped packages, open them and calculate the actual cost per package and average the packages to get average material cost per package. 

Expanded Poly Styrene Inserts
Expanded Polystyrene Foam (EPS) [Blocking and Bracing]

EPS is moldable, lightweight, low cost foam with minimum impact cushioning abilities. EPS is often designed with ribs that will compress on impact and return to its original shape. It is not as resilient as other poly foams, such as polyethylene and polyurethane. EPS is well suited for less fragile shipments.
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Advantages:

· Neat appearance

· Clean
· Medium cushioning performance



Disadvantages:

· High material cost
· Once cracked no protection
· Expensive die-cut charges

· Very high inventory costs

· Disposal problems

· Design labor costs for each new product
Method for calculating and comparing Molded EPS cost

1) Obtain per piece or per set cost from customer


2) Determine tooling cost and divide by realistic estimate of quantity to be manufactured before obsolescence.
E.g. $15,000 tooling cost divided by 100,000 pieces = $.15/ piece x # of pieces used per box. $.15 x 2 pieces = $.30/ box plus labor cost.


Other costs to consider:

1) Order minimums from fabricator


2) Storage/Space cost


3) Material Handling costs
· Receiving to inventory

· Moving to packaging area

Closed-Cell Foam Inserts

Polyethylene Foam (PE) [Blocking and Bracing]

PE is low density cell foam. Molded or fabricated PE offers superior shock and vibration reduction capacities, making it suitable for cushioning high value or fragile items.
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Advantages:

· Better rebound characteristics than styrene

· Very clean

· Excellent appearance



Disadvantages:

· Very expensive-most are die cut

· Lead time to get die made

· Not flexible to handle multiple products

Method for calculating and comparing Closed Cell Foam Inserts cost

1) Obtain per piece or per set cost from customer


2) Determine tooling cost and divide by realistic estimate of quantity to be manufactured before obsolescence.

3) E.g. $15,000 tooling cost divided by 100,000 pieces = $.15/ piece x # of pieces used per box. $.15 x 2 pieces = $.30/ box plus labor cost.


Other costs to consider:

1) Order minimums from fabricator


2) Storage/Space cost


3) Material Handling costs

a. Receiving to inventory

b. Moving to packaging area

Molded Pulp [Blocking and Bracing] [Molded enclosures]
Made from 100% recycled paper, molded fiber provides packaging solutions for effective cushioning and protection. Molded fiber applications include shipping, handling, and point of sale display for light electronics and computer peripherals, medical equipment, automotive parts, pharmaceuticals, cosmetics, and other products. Durable, flexible, and environmentally friendly, molded fiber can be utilized in a wide range of configurations for a variety of applications, including end caps, trays, cushions, and clamshells.
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Advantages:

· Recyclable and Biodegradable

· Neat appearance

Disadvantages:

· Low Performance

· Expensive to use

· High inventory cost

· Long lead time to develop mold

· Expensive die charges and  tooling
Method for calculating and comparing Molded Pulp cost

1) Obtain per piece or per set cost from customer


2) Determine tooling cost and divide by realistic estimate of quantity to be manufactured before obsolescence.

3) E.g. $15,000 tooling cost divided by 100,000 pieces = $.15/ piece x # of pieces used per box. $.15 x 2 pieces = $.30/ box plus labor cost.


Other costs to consider:

1) Order minimums from fabricator


2) Storage/Space cost


3) Material Handling costs

· Receiving to inventory
EPS & Starch Peanuts
Loosefill Peanuts [ sound suppression/void filling]

Primarily used as space fillers for lightweight items. They are not recommended for use with flat, narrow, or dense products that may migrate within the package because they shift and settle during the distribution cycle. This shifting and settling allows the product to shift within the package, exposing it to a higher probability of damage. The minimum guideline for Loosefill Peanuts is to use a minimum of three inches (7.62 cm) of them around all sides of the container. In addition, the package will need to be overfilled by at least one to two inches (5.08 cm) to allow for shifting and settling.
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Advantages:

· Low material cost

· Some are drain disposable (starch only)
· Light weight

Disadvantages:

· Very low performance

· Attracts pests (starch only)
· Vulnerable to moisture (starch only)
· Messy to use - lightweight and static

· Extremely prone to vibrational settling and product migration.

· Pre Expanded and bulky

Method for cost analysis and comparison for Peanuts Loosefill

Both Products are sold in Bags that range from 10 to 20 cubic feet. It is important to be certain of the real amount of product in the bag as sometimes the stated amount and the actual amount differ. These products are sold as a price per bag. To determine cost per cubic foot simply divide the cost per bag by the number of cubic feet in the bag.

e.g. A typical 14 cubic foot bag sell for $15.00; $15.00 / 14 = $1.07/cu.ft.

Starch is generally significantly more expansive.

When comparing ExpandOS™ with loose fill emphasis the packaging properties of ExpandOS™ and the non- direct costs associated with peanuts, i.e. storage, material handling, damage. The damage frequency from plastic loose-fills is typically the highest among all the other packaging material.
ExpandOS™ are NOT a replacement for EPS or starch peanuts!
Foam Sheeting
Polyethylene Foam Sheeting [Wrapping]

Lightweight, soft, resilient foam sheeting material that provides excellent surface protection and cushioning properties. Ideal for protecting lightweight items.
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Advantages:
· Neat appearance

· Good surface protection

Disadvantages:
· High cost

· Labor Intensive

· Operator dependent

· Inconsistent packing

· Low performance
Method for calculating and comparing Foam Sheeting cost

1. First get a 12” x 12” x 12” corrugated container (1 cubic foot).


2. Next fill the box with Foam Sheeting.


3. Next take the material out of the box and measure the amount used in both Feet and inches.


4. Foam Sheeting is sold by the roll and there is a measured length per bundle, divide the number of feet in a roll by the price per roll and you will have the price per linear foot.


      e.g. 1/2” x 12” x 250’ Foam Sheeting sell for $85.00 per Bdl. So $85.00 \ 250’ = $.34/lin.ft. 


5. If it takes 8 linear ft to fill a 1 cubic ft box the cost would be; 8 x .34 = $2.72 / cu.ft.


In an actual cost analysis take a sampling of the customers wrapped packages, open them and calculate the actual cost per package and average the packages to get average material cost per package. Add tape cost for securing Foam sheets.
Kraft Paper [Wrapping]
Kraft paper is wrapped and crumpled to fill empty space inside a package with light-to-medium weight, non-fragile items. When using Kraft paper, tightly wad the paper and use at least four inches (10.16 cm) around and between the contents. Make sure that there are at least four inches (10.16 cm) of Kraft paper on all six sides of the box.
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Advantages:

· Low material cost



Disadvantages:

· Very low performance

· High labor cost

· Operator dependent
· Difficult to use – paper cuts, ergonomics

Method for calculating and comparing Kraft Paper cost

1. First get a 12” x 12” x 12” corrugated container (1 cubic foot).


2. Next fill the box with Kraft Paper.


3. Next take the material out of the box and measure the amount used in both feet and inches.


4. Kraft Paper is sold by the roll and there is a measured length per roll, divide the number of feet in a roll by the price per roll and you will have the price per linear foot.
e.g. 30# Basis weight, 18”x 1625’ Kraft Rolls sell for $22.00 per  roll, So $22.00 \ 1625’ = $.013/lin.ft. 


5. If it takes 20 linear ft to fill a 1 cubic ft box the cost would be; 20 x .013 = $.26 / cu.ft.


In an actual cost analysis take a sampling of the customers wrapped packages, open them and calculate the actual cost per package and average the packages to get average material cost per package. 

Paper Cushioning [Wrapping]
Multilayered (not-newspaper or newsprint) paper padding is used for wrapping medium to large sized, non-fragile items and those that may require moisture absorption. Paper cushioning can be used as a void fill.
Advantages:
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Environmentally  friendly
· More items packed in one box

· Neat appearance

· Neat dispensing

· Versatile

Disadvantages: 
· High packing labor cost

· Packaging is labor dependent

· Environmental disposal problems

· Inconsistent packaging process

· Must be wrapped completely around product in all directions to be effective
Method for calculating and comparing Paper Cushioning cost
1. First get a 12” x 12” x 12” corrugated container (1 cubic foot).


2. Next fill the box with Foam Sheeting.


3. Next take the material out of the box and measure the amount used in both Feet and inches.


4. Foam Sheeting is sold by the roll and there is a measured length per bundle, divide the number of feet in a roll by the price per roll and you will have the price per linear foot.


      e.g. 1/2” x 12” x 250’ Foam Sheeting sell for $85.00 per Bdl. So $85.00 \ 250’ = $.34/lin.ft. 


5. If it takes 8 linear ft to fill a 1 cubic ft box the cost would be; 8 x .34 = $2.72 / cu.ft.


In an actual cost analysis take a sampling of the customers wrapped packages, open them and calculate the actual cost per package and average the packages to get average material cost per package. Add tape cost for securing product.
Korrvu® Suspension Packaging [Blocking and Bracing]
Provides valuable or fragile products with product protection throughout the shipping cycle. Korrvu® suspension packaging suspends your product in the airspace of the shipping container between two layers of highly resilient low-slip film. The design suspends your product away from impact. Korrvu can be reused. 
[image: image16.emf]Advantages:

· Positive Cosmetic Appeal

· Low Storage Cost

· Good Protection

Disadvantages:
· Expensive

· Difficult to Assemble (ergonomics)

· Slow

· Limited Product Size Flexibility

· Limited to lighter weight products

Method for calculating and comparing Korrvu cost
1. Obtain per piece or per set cost from customer


2. Determine tooling cost and divide by realistic estimate of quantity to be manufactured before obsolescence.

e.g. $15,000 tooling cost divided by 100,000 pieces = $.15/ piece x # of pieces used per 
      box. $.15 x 2 pieces = $.30/ box plus labor cost.
Total cost = Material cost + Tooling cost + Labor cost + Other Costs


Other costs to consider:

1. Order minimums from fabricator


2. Storage/Space cost


3. Material Handling costs

· Receiving to inventory

· Moving to packaging area

Shredded Paper [Blocking and Bracing]
SizzlePak® is a special paper cushioning material, folded accordion-style and cut into small strips. SizzlePak® is supplied ready to use and can be used straight from the container, without wasting material or your valuable time. SizzlePak® is delivered in a very compact form. It is compressed into the container during production and recovers its original form when taken out. SizzlePak® comes in 25 different colors. Additional colors are available on request. You can choose an additional color to match your product or your company’s house style. 

[image: image17.jpg]





Advantages:

· Low material cost
· Color Brandable(like ExpandOS™) 
· Recyclable/Biodegradable



Disadvantages: 
· Low performance

· Messy to use and dusty

· Inconsistent packing

· Hard to dispense
Method for calculating and comparing Shredded Paper cost

Shredded Paper is sold in Bags. 

1) Fill a 12” x 12” x 12” box with the material to determine the one cubic foot cost.


Excelsior (Wood Shavings) [Blocking and Bracing]
Wood Excelsior is wood shavings used as void fill in environmental packaging situations.
Often used with liquids for its absorbing properties. It is often used as animal bedding.
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Advantages:


· Environmentally safe

· Protects well

Disadvantages:

· Very messy

· High cost

· Difficult dispensing

Method for calculating and comparing Excelsior cost
1. Fill a 12” x 12” x 12” box with the material to determine the one cubic foot cost.


General Test Methods and Definitions

1.) Vibrational Settling
Measures the ability of the material tested to support a packaged item and prevent shifting inside the container due to vibrations encountered during shipping. A low percentage of displacement equates to a high degree of protection, since items are less likely to migrate toward the walls and sides of the box, where damage could occur. This test simulates vibration during the shipping process.
2.) Loaded Bulk Density

Measures the ability of the material tested to withstand compression under a weighted load. The more they compress, the more “overfill” material is needed to secure items inside the container.

3.) Compressive Creep

Measures the tendency of the material tested to compress under weight over time. The higher the percentage of compressive creep, the less cushioning ability the material has over a period of time.

4.) Compressive Set
Measures the ability of the material tested to regain its original volume following a period of compression. The higher the percentage of compressive set, the lower the ability to spring back into shape to fill voids and cushion items.

5.) Electrostatic Adhesion
Measures the ability of the material tested to store a charge and discharge it to the product.


6.) Density
Measures the weight of the material tested per unit volume.

7.) Drop Test
Measure the protection properties of the material tested by subjecting the packaged product to a free fall from a predetermined height onto a flat surface.

· All testing is done in accordance with ASTM, ISTA, and Federal regulations.

Packaging Drop Test

The purpose of the drop test is to simulate handling the package will see in the distribution cycle.  It is not intended to be a substitute for a packaging lab test but will give the user an effective tool for “field testing” package effectiveness. This is a great closing tool!
Step 1.  Identify the package faces:
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Position the box with the smallest width panel and manufacturers joint facing you.

· Top of the box is 1.

· The longest panel (length) radiating from the manufacturer’s joint is 2.

· The bottom of the carton is 3.

· The panel opposite 2 is 4.

· The shortest panel (width) is 5.

· The panel opposite 5 is 6.

Step 2.

Weigh the carton to determine drop height.


0-20 lbs

30 inches


21-40 lbs

24 inches


41-60 lbs

18 inches


61-100 lbs

12 inches


101-150 lbs
  
  8 inches

Step 3. 
Drop the carton.  
Use a hard surface such as a concrete floor.  Drop from the designated height in the following sequence.  Try to position package for each drop so that you get a direct hit on each surface being tested.  If you do not get a clean hit do not drop a second time.

Sequence #

Orientation

Specific face, edge or corner


1

Corner

2-3-5


2

Edge


2-5


3

Edge


3-5


4

Edge


2-3


5

Face


5


6

Face


6


7

Face


2


8

Face


4


9

Face


1


10

Face


3

Step 4.

Inspect package.  Take a minute to inspect the outside container for damage.  Open the top of the box being careful not to disturb the contents.  Observe the contents for settling, damage to the internal packaging, movement of the product, signs that the product has come in contact with the inside of the container, or damage to the product.

Packaging Cost
Type of Cost

· Material - Overall cost of the product being packaged

· Labor -  Overall cost of employee(s) to work a specific period of time

· Overhead — The combined cost of the site of operation

· Return - Amount the company pays in postage, handling, and customer dissatisfaction

· Replacement - Amount paid to re-make (labor) and replace specific item

· Repair - Combined cost to return, replace or repair a product

· Discard - Amount paid for disposal of a damaged item
· Customer Retention - The overall cost to make sure the customer is satisfied

· Postage - The overall amount paid in U.S postal service, UPS, FedEx, etc...

· Insurance - Amount paid to insure the protection of your package while in transit

· Opportunity - Overall cost in preparing for a future customer

· Set-Up -  Overall cost to install new equipment and product for a future customer

· Inventory - Amount of labor cost to keep equipment and product available at all times



Note: 6% of product cost is acceptable on internal packaging per Michigan State Packaging School.
Guide to Protective Packaging

Protecting your goods from damage requires an understanding of impact shock or “g - forces” (acceleration of gravity). Without proper cushioning, objects dropped from relatively short heights (six inches for example) can sustain damaging shock loads in excess of 100 g’s. The significance of g loads is best understood by realizing that each g is equal to the item’s weight, so at 100 g’s, the load on an object is equivalent to stacking 100 of the items on top of itself

This section of our packaging manual is designed to help you determine the g limits, average drop heights and cushioning thickness necessary to protect your items. Keep in mind these are general guidelines. It is recommended that you test the packaging configuration before adopting a new standard.
MARKET CLAIM

ExpandOS™ are the highest performing internal protective packaging material available in the field today. It is for this reason that we are the ONLY product company that not only openly discusses measurable product performance ….but encourages comparative testing and scientifically based decision making. We may be the most tested packaging material in the world and are proud of it!
A)
Determine Product Fragility:

Determining the product fragility is a very important first step in packaging. The fragility or “g-factor” of a product is expressed in units of g’s. The G factor is the minimum force required for breakage. The lower the G factor, the more fragile a product is.

	Examples of Fragility Factors

	Extremely Fragile
	Precision Instruments
	15 G

	Very Delicate
	Electronic Equipment
	25 G

	Delicate
	Display Terminals, Printers
	50 G

	Moderately Delicate
	TV’s, Stereos
	75 G

	Moderately Rugged
	Washing Machines
	100 G

	Rugged
	Machinery
	125 G


B) Evaluating Cushioning Capabilities
The four step evaluation process:

1. Determine Expected Handling Conditions

Using the table below, estimate the drop height the package is likely to encounter:

	Typical Drop Heights

	Weight Range 
Gross Weight in lbs.
	Type of Handling
	Drop Height 
in inches

	0-10
	1 person throwing
	42

	10-20
	1 person carrying
	36

	20-50
	1 person carrying
	30

	50-100
	2 person carrying
	24

	100-250
	Light equipment
	18

	250+
	Heavy equipment handling
	12


2. Determine Product Fragility

Using the table below as a guideline, estimate the G-load the packed product can be expected to tolerate:

	Approximate Fragility of Typical Packaged Articles

	Extremely Fragile
	Aircraft altimeters, instruments, items with delicate mechanical alignments, weapons, figurines
	15-25 g's

	Very Delicate
	Medical diagnostic apparatus, X-ray equipment
	25-40 g's

	Delicate
	Display terminals, printers, test instruments, hard disk drives, PC’s
	40-60 g's

	Moderately Delicate
	Stereos and television receivers, floppy disk drives


	60-85 g's

	Moderately Rugged
	Major appliances, furniture, lap-top computers
	85-115 g's

	Rugged
	Table saws, sewing machines, machine tools

Motors, pumps, white goods
	115 g's and up


3. Calculate Minimum and Maximum Surface Areas and PSI Loads

Calculate the areas of the smallest and largest faces of the item to be packed, and then use these values to calculate the maximum and minimum PSI loads.

Rectangular Area = Length X Width

Circular Area = 0.785 X (Diameter)2
PSI = Weight/Area

4. Evaluate Requirements With Cushion Curves

a) Select the appropriate cushion curve using the drop height from step 1.

b) Locate the maximum allowable G-load from step 2 on the vertical axis.

c) Locate the maximum and minimum PSI loads from step 3 on the horizontal axis.

d) Verify that the curve is below the maximum G-load everywhere between the minimum and maximum PSI values.

C)    What Are Cushion Curves?
A cushion curve shows how a particular packaging material of a given thickness transmits shock to packaged items for a range of unit loads. Curves are generated by dropping a series of known weights onto a cushion sample from a specific height, then measuring the amount of shock experienced by the weights as they impact a packaging material. In other words, cushion curves represent a product dropping on a cushion from a height likely to occur during shipment.

Determining Padding Thickness of ExpandOS™:

Example: A printer 16”x10”x10” (length x width x height) weighs 40 lbs and has a fragility of 50 G’s. The typical drop height would be 30”.

Draw an imaginary line from 50 G across the cushion curve graph. This line represents the “fragility line”. Any thickness that is above the line is inadequate cushioning and the shock levels are high enough to result in damage. Any thickness curve below the fragility line means the product will be able to survive the shock. From our graph, you can see that 2” of cushioning material will be adequate to protect a product at 50 G’s.



The shaded portion above is the static loading area (.08 psi to .65 psi) we can use to have adequate cushioning protection with 2” of ExpandOS™. We can calculate the static load for the printer by dividing the weight (40 lbs) by the surface area (16” x 10”). After doing this, we find the static load for the printer to be .25 psi, which is safely in the middle of our range.

What is Tight - Fill?
ExpandOS™ are a non-plastic flowable packaging material made out of paper board. They are a very high performance cushioning material. ExpandOS™ are the highest performing internal packaging material in the field. Their unique advantage is they dispense easily and quickly, like other filling materials but won’t allow the packaged product to shift or settle in the carton with their tight “blocking and bracing” features. FoldedPak has initially coined the term “Tight-Fill” to describe these revolutionary characteristic. 
The “Tight-Fill market” is a hybrid segment of the loose and b&b void-fill market. ExpandOS™ are the leading product in this market category and the only product that can honestly claim that…
ANYONE CAN CLOSE A BOX IN 15 SECONDS AND ELIMINATE DAMAGE!


Tight-Fill = (Labor Effective + High Protective) (Environmentally Superior)
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10 seconds = $.04


20 seconds = $.08


30 seconds = $.12


40 seconds = $.16


50 seconds = $.20


60 seconds = $.24
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