[image: image1.png]



Barcode Label Environmental Testing

Evaluation of Barcode Labels under Extreme Environmental Conditions

Inventory and Monitoring

San Dimas Technology and Development Center

United States Forest Service

San Dimas, California

Objective

To evaluate how well barcode labels can withstand harsh environmental conditions when adhered to various material types.  Information gathered from tests will be provided through detailed reports and web postings.  
Preliminary Research

Research various barcode labels for testing.  Create a list of different types of labels for testing.  Record specifications for each label.  (See Appendix A and B)
Description of Base Materials and Surfaces 
Various materials must be collected prior to the start of the tests.  It is the intent to collect materials with different surface types so that all field applicable materials will be included in an assessment of the adhesive quality of a barcode label.  The following table contains a list of materials that will be used in the tests.

	Smooth Wood
	Laminated wood
	Painted Metal
	red rusted metal

	Rough Wood
	Other wood
	PVC Pipe
	Small / large diameter

	Tree
	Tree stump
	Plastic Hose
	Soft plastic hose

	Hard Plastic
	Use Large Diameter PVC
	Fabric Hose
	Fabric fire hose

	Plastic Bags
	Trash bag
	Fiberglass
	Fiberglass sign

	Bench Plastic 
	square bench material
	Glass
	Small glass vase

	Metal
	Sheet metal, metal pipe
	Rubber
	Green rough rubber mat

Black smooth rubber mat


Some labels have certain characteristics which may provide an advantage when placing them on certain materials.  For instance, aluminum labels may be better placed on wood, hard plastic or metal rather than plastic bags, fabric hose or glass.  Special labels will be considered and placed on appropriate materials.

Barcode Label Details

See Appendix A
Extreme Weather Testing
After all labels are placed, the environmental testing will begin.  It will consist of five single tests at different temperatures and rain conditions, and a final test which will cycle through different temperatures to test the effects of sudden temperature change.

The following table represents the six tests that will be performed on the labels.  Each test will last for one day at a set temperature and the labels will be inspected once each test is concluded.

	Test Name
	Temperature
	Time

	Very Hot
	120º F
	1 day

	Hot Rain
	80º F with Rain
	1 day

	Cold Rain
	50º F with Rain
	1 day

	Very Cold
	-20º F
	1 day


Common Problems Encountered after Tests

· Labels that were applied to rough surfaces did not permanently adhere.  Because of the rough surface, during high humidity or rain, water entered under the label and caused the adhesive to lose tack.  This caused labels to easily peel, especially around the edges.  

· Major water damage occurred to paper labels or non-synthetic labels.  Facestock became soaked and caused ink to smear and labels to tear easily.  Labels remained in poor condition even after labels were allowed to completely dry.  Other than rain, water damage can occur in high humidity environments.  It is recommended to use a synthetic label in these wet environments.  

· Thin aluminum labels, such as the labels Express Inc. offers, have a slight memory effect to the material.  Problems occurred when placing these labels on cylindrical objects such as pipes.  When these labels are applied around the curvature of a pipe, the aluminum tends to return to its normal position (memory), thereby pulling the adhesive up and away from the surface.  This caused peeling edges on the labels that were placed on curved surfaces.  
Summary of Label Materials
	Label Material
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	Remarks


	Aluminum

	High

	Medium

	Medium

	High

	High
	Deformation may occur during extreme temperature changes.  Deformation can cause peeling.

	Paper

	Low

	Medium

	Medium

	Low

	Low
	Paper labels have minimum protection against harsh environmental elements.


	Polyester

	High

	High

	High

	High

	High
	Polyester provided maximum protection against all harsh environmental elements.

	Polyolefin

	High

	High

	High

	High

	Low
	Other Synthetic materials performed very well against all harsh environments except against chemical exposure.

	Polypropylene

	High

	High

	High

	High

	Low
	
	Polystrene

	High

	High

	High

	High

	Medium
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Problems Encountered With Individual Labels
Worth Poly Label

Worth Poly Labels can be printed from any laser printer, which makes it convenient when custom barcode labels are needed.

These labels performed surprisingly well when adhered to clean, flat surfaces.  Minimal negative effects were caused by exposure to extreme heat, cold, and water.  Throughout testing, the print remained clear and readable, even after abrasion.  

Peeling occurred when water was able to enter between the adhesive and surface.  This was generally due to improper placement of label or when label was applied to rough surfaces.

Lowry Labels

These labels are very durable, as is the case for most polyester labels.  Labels are practically impossible to tear or smudge the print.   

The labels adhere well when applied to a clean, flat surface.  Minimal negative effects were caused by exposure to extreme heat, cold, and water.  Throughout the test, the print remained clear and readable, even after abrasion.  

Peeling occurred when water was allowed to enter between the adhesive and surface.  This was generally due to improper placement of label or when label was applied to rough surfaces

LabelTronix
Labeltronix offers various types of materials for their labels.  Synthetic and polyester labels were minimally affected by exposure to extreme heat, cold, water, and abrasion.  These labels performed best when applied to a clean, flat surface.  

Labeltronix’s general purpose labels or paper labels, were able to withstand extreme heat and cold, however water and high humidity caused damage to labels.  

Peeling occurred to labels that were improperly placed or placed on rough surfaces.  

Express, Inc.
Express offers aluminum labels that are able to withstand very extreme environmental conditions.  Some aluminum labels are designed with holes, so that they can be nailed to an item for permanent placement.  Other aluminum labels are designed with a high-performance adhesive.

Their other labels include smaller, paper like, metallic labels that are very durable.  These labels are able to withstand extreme environmental conditions with minimal adverse effects.  However, due to the labels’ rigidity, these labels have a shape “memory” which may be disadvantageous when placing these labels around cylindrical objects such as pipes.
Recommendations
· Know all the details of the equipment that a label is going to be placed on and the environment it is going to most likely be in.  This makes it easier to select an appropriate label.
· Always clean and/or dry the surface before placing a label on it.  Dust and water negatively affects the adhesive performance of the label.

· Ensure that the label material and the adhesive properties match each other.  A Polyester label that can withstand extremely hot temperatures will still fail if the adhesive is not rated for high temperatures. 
· Place labels on a flat surface whenever possible. This will prevent water or dust coming into contact with the label adhesive.
Websites and Contact Information
Worth Data
800-345-4200





www.worthdata.com
Worth Poly Polyester Laser Label Specification Sheet
www.barcodehq.com/datasheets/worthpolyds.pdf
Expess Inc.

858-549-9282
www.expresscorp.com

LabelTronix

800-429-4321 ext 251

lsierra@labeltronix.com

www.labeltronix.com
Polyonics
603-352-1415
www.polyonics.com/nm/publish/news_13.html
Lowry 

800-733-0210
http://www.lowrycomputer.com

Appendix A

Barcode Label Details

Worth Poly Labels



Worth Poly Polyester Laser Label Specification Sheet
1-800-345-4200




www.barcodehq.com/datasheets/worthpolyds.pdf
www.worthdata.com

Polyester Label Sample Pack 

· Claim:  When printed on a laser printer, the resulting label is resistant to heat, water, light, scuff smudge and stain.  Ideal for use in rough handling, repeated use, outdoor usage, or other harsh environments.  Adhere permanently to wood, metal plastic, or glass.  

· Price:  $45 – $80 Depending on label type

	Stock Number
	Description

Height x Width
	Sheets/Labels Per Pack
	Price Per pack

	WP2040
	2.00 x 4.00
	100 Sheets / 1000 Labels per Pack
	$80

	WP1026
	1.00 x 2.625
	50 Sheets / 1500 Labels per Pack
	$45

	WP1040
	1.00 x 4.00
	100 Sheets / 2000 Labels per Pack
	$80

	WP0517
	0.50 x 1.75
	50 Sheets / 4000 Labels per Pack
	$45

	WP1020
	1.00 x 2.00
	50 Sheets / Labels per Pack
	$45

	WP8511
	11.0 x 8.50
	50 Sheets / 50 Labels per Pack
	$45


Express, Inc.

Contact:  Jack Leaming
Sales Representative, San Diego
858-549-9282 ext 13
www.expresscorp.com
Express provides custom Barcode Label Products including barcode labels, tags, and nameplates for warehouse and mfg uses.

· Requested sample pack of labels and received approx 8 different types of ruggedized labels.

· Samples included anodized aluminum labels that could be attached by nails or pop-rivets.
	Quantity
	Size (inches)
	Adhesive Type
	Material
	Barcode Number

	1
	3.00 x 2.00
	3M468MP Hi Performance Adhesive
	Aluminum
	B319

	1
	4.00 x 2.00
	Non Adhesive - Has Holes for Nails or Screws
	Aluminum
	501574

	5
	1.75 x 0.50
	3M468MP Hi Performance Adhesive
	Metallic paper
	4504 – 4508

	3
	2.50 x 0.75
	Scotch Hi Strength Adhesive
	Metallic paper
	USUWAG00000026 - …28

	1
	2.75 x 1.25
	Non Adhesive - Has Holes for Nails or Screws
	Aluminum
	G107

	1
	3.00 x 1.00
	Non Adhesive - Has Holes for Nails or Screws
	Aluminum
	0005

	1
	4.25 x 0.75
	#M 467MP Hi Performance Adhesive
	Aluminum
	011012

	2
	4.50 x 0.50
	Non Adhesive - Has Holes for Nails or Screws
	Aluminum
	15336211PMTLA0001

12191902PM00A0001

	6
	1.00 x 0.50
	3M Very High Bond (VHB)
	Metallic paper
	19095 – 19097

19115 – 19117

	2
	3.00 x 0.50
	Scotch Very High Bond (VHB)
	Metallic Paper
	Text – This Khrom Werks Exhaust…


LabelTronix

Contact:  Lucio Sierra

1-800-429-4321 ext 251

lsierra@labeltronix.com

LabelTronix is a provider of labeling systems: labels, printers, scanners, etc.  

· Called on 04/27/04 and spoke with Lucio.  

· Requested labeling samples that can withstand harsh environments
	Thermal Transfer Sample Pack

	Description
	Material
	Adhesive

	For General Purpose
	LTX 100
	Permanent

	For Automatic Application
	LTX 105
	Auto Apply

	Cold Temperature –  FDA Approved
	LTX 110
	Cold Temperature

	With Hammerlock Adhesive 
	LTX 115
	Hammerlock

	“Cover UP” Paper with Opaque Adhesive
	LTX 150
	Cover-up (Dark Adhesive)

	High Gloss for General Purpose
	LTX 200
	Permanent

	High Gloss for General Purpose
	LTX 210
	Permanent

	High Gloss for Pharmaceutical Apps
	LTX 212
	Cold Temperature

	With Removable Adhesive
	LTX 510
	Removable

	Synthetic Sample Pack  (Thermal Transfer)

	Description
	Material
	Adhesive

	Smudgeproof Kimdura
	LTX 500
	Permanent

	Clear Polypropylene
	LTX 516
	Permanent

	White Polyolefin
	LTX 525
	Permanent

	Gloss White Polypropylene
	LTX 576
	Permanent

	Gloss White Polypropylene
	LTX 577
	Permanent

	Matte White Synthetic Paper
	LTX 578
	Permanent

	Matt White Polypropylene
	LTX 579
	Permanent

	Clear Polystyrene
	LTX 580
	Permanent

	White Topcoated Semi-Gloss Polystrene
	LTX 582
	Permanent

	Polyester Sample Pack (Thermal Transfer)

	Description
	Material
	Adhesive

	Gloss White Polyester UL Approved
	LTX 600
	Permanent

	Silver Polyester (Gray Color)
	LTX 602 
	Permanent

	Clear Gloss Polyester
	LTX 605
	Permanent

	Matte White Polyester
	LTX 607
	Permanent

	Gloss Silver Polyester
	LTX 613
	Permanent

	High Gloss White Polyester 
	LTX 1600
	Permanent

	Matte White Polyester 
	LTX 1607
	Permanent

	Platinum Polyester
	LTX 1613
	Permanent


Lowry Labels
800.733.0210
http://www.lowrycomputer.com

Steve Lowry sent two sample rolls of labels.  

· Claims to be tear proof and weather resistant.

· Material is 3M Thermal Transfer Polyester Label Material

Appendix B

Label Material Types
As taken from: www.polyonics.com/nm/publish/news_13.html
· Paper
Typically less expensive than film, paper provides limited resistance to moisture, temperature, and chemicals. AIDC Paper applications are generally short-term, indoor applications. 
· Polyolefin
Low cost synthetic most commonly used for general purpose and economy label solutions. Better solvent and chemical resistance than paper. They may provide some degree of outdoor durability but are most frequently used for indoor applications. Usually a blend of polyethylenes and polypropylenes, including some recycled films.
· Polyethylene(PE)
Moderate stiffness. Breathable. Stretches in all directions but will tear quite easily. Designed for 6 months outdoor use. Useful for labelling products that expand and contract. 
· Polypropylene (PP) 
Excellent substitute for vinyl labels. Hard and rigid to the touch. Stretches in only one direction. More rigid than Polyethylene. 2-3 years outdoor use. Designed for 6 months outdoor. Resistant to blood, oil and alcohol. Better than PE for Print & Apply applications.
· Vinyl or PolyVinyl Chloride (PVC) 
These general-purpose films supply excellent moisture resistance and outdoor durability. Can be flexible, solvent resistant, tamper-evident, flame retardant, abrasion and smudge resistant, and may be offered in various colors. Soft to the touch, flexible and formable but shrinks and stretches. 
· Tedlar (or PVF, Polyvinylfluoride)
Tedlar is DuPont's tradename for its polyvinylfluoride film, a closely related film to PVC. PVF has excellent flame retardant properties, as well as extraordinary resistance to UV. Highly chemical resistant but expensive. Widely used in electrical and wire marking applications.
· Polystyrene
A thermoplastic with a hard, rigid surface. The material is relatively unaffected by moisture. Typical label uses of polystyrene include timber Tags - stapled to the end of finished timber. It is also available in a brittle, tamper-evident version.
· Polyester (PET) 
Tough, high-performance films provide excellent outdoor durability, chemical resistance, and heat resistance in a wide range of applications. Polyester also boasts excellent dimensional stability and high tensile strength. Normal last outdoors for more than 2 years and resist temperatures up to 300 degrees. Popular applications include UL/CSA recognised nameplates, rating plates and fixed asset identification. Now available in a range of colors.
· Tyvek
Du Pont trade name for spun bonded polyolefin material. It's a strong, lightweight product that is flexible, chemical and weather resistant. Although it is available with adhesive, it is commonly used without adhesive as a tag. 
· Polyetherimide
Offers extremely high temperature resistance(but not quite as good as polyimide, albeit significantly less expensive), chemical resistance, superior tensile strength and tear resistance. When used with the right topcoat/ribbon combination, it is unaffected by the processes used in printed circuit board production. Recent problems with reliable/routine availability.
· Kapton
Du Pont trade name for Polyimide label materials. Very tough material. White or gold.. It provides the highest level of performance to meet the most challenging applications. Offers extremely high temperature and chemical resistance and superior tensile strength and tear resistance. When used with the right topcoat/ribbon combination, Kapton labels are unaffected by the processes used in printed circuit board production.
· Nomex (Polyaramide) 
A first cousin of polyimide label materials, Nomex is DuPont's tradename for its polyaramide. A synthetic spun bonded paper, Nomex is highly flame retardant. Often used in clothing worn by firefighters and race car drivers. Used for electrical and heat insulation, as well as high temperature tags.
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