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PERFORMANCE SPECI FI CATI ON
PRESSURE- SENSI TI VE ADHESI VE LABELS FOR BAR CODI NG

This specification is approved for use by all Departnents
and Agencies of the Departnment of Defense.

1.  SCOPE

1.1 Scope. This specification covers the requirenents for
pressure-sensitive adhesive |abels which nmeet or exceed the
necessary performance criteria for use in the inplenentation of
bar code marking/readi ng operations.

Beneficial comrents (recommendations, additions, deletions) and
any pertinent data which may be of use in inproving this docunent
shoul d be addressed to: Chief, LOGSA Packaging, Storage, and
Cont ai nerization Center, ATTN. AWMXLS-TE-A, 11 Hap Arnold

Boul evard, Tobyhanna, PA 18466-5097 by using the self-addressed
St andar di zati on Docunent | nprovenment Proposal (DD Form 1426)
appearing at the end of this document or by letter.

AVBC N A FSC 7690

DI STRI BUTI ON STATEMENT A. Approved for public release,
distribution is unlimted.




Downloaded from http://www.everyspec.com

M L- PRF- 61002A

1.2 dassification. The | abels furnished in accordance wth
this specification shall be of the follow ng types, grades,
styles and conpositions as specified in the Contract or Oder
(see 6.2):

Type 1 Bl ank | abel sheet(s)

Type 11 Bl ank | abel roll(s)

Type 111 Barcoded | abel (s) cut on sheet(5s)

Type |V Barcoded | abel (s) cut on roll(s)

Type V Speci al (specify)

G ade A Multiple Durability Requirenents (see 3.2.1)
G ade B Adhesi on, Abrasion, and W Condensation Only
G ade C Adhesion Only

Gade D Special Durability Requirements (Specify)

Style 1 Non- Porous Surfaces

Style 2 Porous Surfaces

Style 3 Special Surfaces (i.e., styrofoam rubber
conposi t es)

Conposition a Paper (with or w thout |am nate)

Conmposition b Plastic (with or without |am nate)
(includes materials such as polyester
mylar, vinyl, etc. )

Conposition ¢ Pol yam de (with or w thout Ianinate)

Conmposition d Metal (specify) (includes steel, anodized
al um num etc.

Conmposition e An?dizeﬁy Photo Sensitive, A um num (matte
inis

Conposition f Ceram c

Conposition g Speci al (specify)

1.3 Part Nunbering System The follow ng nunmbering system
shall be utilTized to 1dentify the |abels ordered through this

speci fication:

ML-PRF-61002-1-A-1-a

Speci fication
Type

G ade

Style

Composi tion
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2. APPL| CABLE DOCUMENTS

2.1 Ceneral. The docunments listed in this section are specified
in sections 3 and 4 of this specification. This section does not
i ncl ude documents cited in other sections of this specification
or recommended for additional information or as exanples. \ile
every effort has been nade to ensure the conpleteness of this
l'ist, document users are cautioned that they nust neet al
specified requirements docunents cited in sections 3 and 4 of
this specification, whether or not they are |isted.

2.2 Governnent Docunents.

2.2.1 Specifications and standards. The foll ow ng
specifications and standards forma part of this specification to
the extent specified herein. Unless other specified, the issues
of these documents are those listed in the issue of the
Departnent of Defense Index of Specifications and Standards
(DODI' SS) and suppl ement thereto, cited in the solicitation.

SPECI FI CATI ONS
M LI TARY

ML-B-131 - Barrier Mterial, Water-Vaporproof,
G easeproof, Flexible, Heat-Sealable

STANDARDS
M LI TARY

M L-STD-129 - Marking for Shipment and Storage
M L- STD-1189- Standard Departnent of Defense Bar Code
Synbol ogy

(Unl ess otherw se indicated, copies of federal and mlitary
speci fications, standards, and handbooks are available fromthe
St andar di zati on Docunents O der Desk, Building 4D, 700 Robbins
Avenue, Philadel phia, PA 19111-5094.)
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2.3 Non-Government Standards. The follow ng docunents form a
part of this specification to the extent specified herein.

Unl ess otherw se specified, the issues of the docunents which are
Departnent of Defense (DOD) adopted are those listed in the issue
of the DODISS specified in the solicitation. Unless otherw se
speci fied, the issues of docunents not listed in the DODI SS are
the issues of the docunents cited in the solicitation.

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM D 3330- Standard Test Methods for Peel Adhesion of
Pressure-Sensitive Tape at 180 Degree Angle

ASTM D 5181- Standard Test Method for Abrasion Resistance
of Printed Matter by the GA-CAT Conprehensive
Abrasion Tester

ASTM G 53 - Standard Practice for Operating Light - And
Wat er - Exposure Apparatus (Fluorescent UV-
Condensation Type) for Exposure of Non-
Metallic Materials

ASTM D 3951- Standard Practice for Commercial Packaging

(Application for copies of ASTM publications should be addressed
to the Anerican Society for Testing and Materials, 1916 Race
Street, Philadelphia, PA 19103-1137.)

2.4 Oder of Precedence. In the event of a conflict between the
text of this specification and the references cited herein, the
text of this specification shall take precedence. Nothing in
this specification, however, supersedes applicable |aws and

regul ati ons unless a specific exenption has been obtained.
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3. REQUI REMENTS

3.1 General Requirements. This specification contains
performance criteria and durability requirenents which |abels
shal | meet or exceed to ensure the use and total functionality of
pressure sensitive labels in various climatic environments.

3.1.1 Materials. The labels shall be manufactured from such
materials and by such processes as to ensure perfornance
conpliance with this specification.

3.1.2 Design. The labels shall be designed to ensure
performance conpliance with this specification for the specified
type, grade, conposition, and style. Blank |abel stock shall not
require a lamnate. A lamnate may be required to neet the
durability requirements for a given grade of preprinted |abel.
Wen a lamnate is used, the final conposite |abel design shal

be designated by its basic substrate nmaterial and tested as
conposite unit |abel (See 1.2).

3.1.3 Construction. The |abels shall be nade from materials
conforming to 3.1.1. The labels shall be conpletely coated on
the back side with a uniformfilm of adhesive and shall be
nmounted on a backing sheet. The | abels shall be furnished in the
form of individual labels, sheets or rolls, as specified in the
Contract or Order. Labels furnished in sheet form shall be die-
cut to facilitate renoval of individual |abels fromthe backing
sheet .  Types Il and IV labels furnished in roll formshall be
die-cut or butt-cut and shall be individually attached to a
backi ng sheet strip which is unifornly wound on a convolute or
spiral wound paperboard core. The quantity of |abels per sheet
or roll shall be in accordance with standard comercial practice
unl ess otherw se specified in the Contract or Order (see 6.2).
Exceptions to the above nmentioned core are the conpositions (see
1.2) which are too rigid to be wound. Thickness of the |abe
stock shall be in accordance with standard commercial practice
unl ess otherw se specified in the Contract or Order (see 6.2).

3.1.4 Printed symbol. Types IIIl, 1V, and V (if applicable)

| abel s shalT be printed wth synbols with standard synmbol ogy
as defined in ML-STD1189. The encoded nessage, code density,
and bar height of the bar code synbol shall be as specified in
the Contract or Order (see 6.2).

3.1.5 Print Requirenents. The bar code synbol paraneters _
(reflectance, print contrast, and dinmensions) will be printed in
accordance with ML-STD 1189.
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3.1.6 Adhesive. The adhesive shall be pressure-sensitive,
liquid Tnsoluble, and shall require no noisture, heat, or other
preparation prior to, or after application to, clean, dry
surfaces. Any other surface conditions or nmethod of application
shal | be specified. There shall be no excessive bleeding of

adhesive fromthe edges of the labels (see 6.2).

3.1.7 Application Tenperature. The adhesive being utilized nust
conformto the characteristics of the specified grade and style
(see 1.2) between 40 degrees F and 110 degrees F. |f the labels
are to be applied at tenperatures |ower than 40 degrees F or

hi gher than 110 degrees F, the procuring activity wll specify
the application, surface, and overall environmental tenperatures
252;0 nmeet the performance objectives of this specification (see

3.1.8 Backing Sheet. The backing sheet shall be coated with a
suitable release coating that will provide adequate converting
and di spensing of the pressure-sensitive adhesive coated

f acest ock.

3.1.9 Dinensions.

3.1.9.1 Labels. The length and wi dth di mensions of the

i ndi vidual |abels shall be as specified in the Contract or order
(see 6.2). The tolerance on dinensions up to and including 3.0
inches (76.2mm shall be +/- 0.0312 inch (0.794nm. D nensions
over 3 inches the tolerance shall be +/- 0.0625 inch (1.58mm).
Al tolerances shall be maintained unless other specified.

3.1.9.2 Sheets. \When the labels are furnished in sheet form
the length and wi dth dinmensions of the individual sheets or

| abel s shall be specified in the Contract or order (see 6.2). If
not specified, the contractor shall nake the decision based on
standard commerci al manufacturing practice.

3.1.9.3 Rolls. Wien the labels are furnished in roll form the
paperboard core of the roll shall have a mninmum inside dianeter
of 3.0 inches (76.2mm with a tolerance of +/- 0.625 inch
1.588mm, unless otherw se specified in the Contract or O der
see 6.2). The wdth of the core, shall have a tolerance +/ -
0625 inch (1.588m) or as specified in the Contract or order
(see 6.2) and shall be no smaller than the width of the roll

3.1.10 Color. Unless otherw se specified in the Contract or
Order (see 6.2), the labels shall have a white background with
bl ack printing. In all cases, the bar reflectance and print
ggggrast signal of the bar code synbol shall conformto ML-STD
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3.1.11  Wrknanshi p. Label s shall be free of adhesive on the
printable surface. Label edges shall be smooth and clean cut.
The | abels shall be free fromlint, dust, grit, spots, winkles,
folds, holes, tears and other inperfections. The backing sheet
shall be free of die-cuts, slits, or any other defect that nay
affect serviceability.

3.1.12 Storage Markings. Al packages of l|abels shall be marked
wth the tType of storage, tenperature range, and shelf-life (to
include | ast usable date) that is required to ensure proper
storage of the |abel stock(s). Also, due to some adhesive’'s
short shelf life, the contractor shall specify for each delivery
t he date when the adhesive was purchased. Label s, with adhesive
t hat were purchased nore than three nonths prior to the date of
delivery, will not be accepted unless the procuring agency is
P_rfepa[jed to use the labels before the expiration of the shelf-
ife date.

3.2 Performance Requirenents.

3.2.1 Label Grades. The grade of |abel shall neet the follow ng

performance requirenents: (See 6.1.2.3).

G ade A - WV Light Condensation Adhesi on
Sol vent Resi stance Det er gent Resi st ance
Heat Agi ng Abr asi on Resi stance

G ade B - Adhesion WV Light Condensation Abrasion Resistance
G ade C - Adhesion
Gade D- As specified in the Contract or order (see 6.2).

3.2.2 Performance test paraneters. The |abels, when tested as
specified for grade test requirenments should show no evidence of
smearing or erosion of the blank |abel stock, bar coded synbol,
del am nation, percentage |oss of adhesion, discoloration,
wrinkling, cracking, or an% effect which is detrimental to the

| abel . Bar coded | abels shall remain readable and conformto the
reflectivity and print contrast requirements of ML-STD 1189.
Non- conformance to this performance requirement shall be
construed as | oss of adhesion to the substrate and/or non
readability of the bar code synbol either of which wll
constitute failure and the performance test shall be term nated.
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3.2.2.1 Abrasion Resistance. Tested as specified in 4.2.1.

3.2.2.2 Solvent Resistance. Tested as specified in 4.2.2.

3.2.2.3 Detergent Resistance. Tested as specified in 4.2.3.

3.2.2.4 Utraviolet (UV) Light Condensation. Tested as
specified in 4.2. 4.

3.2.2.5 Adhesi on. Tested as specified in 4.2.5.
4. VERI FI CATI ON

4.1 Conformance Inspection. Unless otherw se specified in the
contract or purchase order, the supplier is responsible for
performance of all tests specified herein and the verification of
the results thereof. Al I1tens supplied nust meet or exceed al
stated performance requirenments of this specification as set
forth in Section 3. Upon verification of test results, the
supplier shall furnish to the Governnent a witten certification
that supplied |abels conformto the set forth requirenents of
this specification. The Governnent reserves the right to perform
any or all inspections deemed necessary to ensure that itens
supplied are as required by the Contract or Purchase order.

4.2 Performance tests. The labels, upon conpletion of each
performance test, shall be examined to neet or exceed conpliance
with this specification

4.2.1 Abrasion resistance.

4.2.1.1 Apparatus. The apparatus shall consist of a GA-CAT
Conpr ehensi ve rasion Tester as described in ASTM D 5181, or

equi val ent .

4.2.1.2 Standard Conditions. Standard conditions shall be a
tenperature of 73.5 degrees F +/- 2 degrees F and a relative
humdity at that tenperature of 50 +/- 4 percent.

4.2.1.3 Preparation of test labels. Prior to testing, the test
| abel and speci men nounting sheets shall be conditioned for a

m ni mum of 24 hours in an atnosphere naintained at standard
conditions (see 4.2.1.2).
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4.2.1.4 Method. Test labels shall be tested to neet or exceed
the followng test criteria as described in ASTM D 5181: Pl ace
two | abels on a piece of back-up bond paper, equally spaced
across the paper with the bar code in the direction of abrasion
using a 600 grit receptor. Mount both the sanple and receptor
usi ng the adhesive backed foam  The GA- CAT Abrasion Tester shal
be set to the follow ng paraneters: cycle - 30 seconds,
frequency - 2 Hz, span - 1.5 inches, oyfset - .13 inches, side
pressure 10 Lbs., and top pressure - 50 Lbs. Note: The initial
cycle may require reduced pressure settings when a new receptor

is used (side pressure - 7 Lbs., top pressure 45 Lbs.). Run one
cycle at a tine to initiate abrasion resistance of the bar code
label . Four individual cycles shall be run during each test to

determ ne bar code acceptance. A cool off period of 1 minute or
more is required between cycles. Acceptance to conformance will
be readability of the bar code |abel arter four cycles.

4.2.3 Solvent resistance.

4.2.3.1 Preparation of test labels and test panels. Test |abels
and test panels shall be prepared as specified in 4.2.1.3.

4.2.3.2 Method. The test specinmens shall be imersed for 15
mnutes +/- 1 mnute in the solvent (As specified in the Contract
or Order) that the procurenent of the |abels was intended to neet
or exceed the performance requirenents associated with the end
obj ectives of the application. The solvents shall be naintained
at 75 degrees F +/- 10 degrees F. At the end of the soakinﬁ
eriod, the |labels shall be renoved fromthe solvent, and the
abel s shall be exam ned immediately to determ ne conpliance to
3.2.2. 2. |f a test panel has not been specified, snooth plate
gl ass panels approximately 3 by 9 inches in size will be used.

4.2.3 Detergent resistance.

4.2.3.1 Preparation of test |abels and test panels. Test |abels
and test panels shall be prepared as specified in 4.6.2.3.

4.2.3.2 Method. The test specinens shall be imersed for 15
mnutes +/- 1 mnute in a solution of 20 grans of detergent _
powder, conformng to A-A-17 (NSN 7930-00-588-1111) dissolved in

1,000 m of distilled water. The detergent solution shall be
mai ntained at a tenperature of 120 degrées F +/- 10 degrees F

during the soaking period.

4.2.4 Utraviolet (UV) Light Condensation

4.2.4.1 Apparatus. The apparatus shall consist of an
U traviolet (UV) Light Condensation cabinet as described in ASTM

G 53, or equivalent.
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4.2.4.2 Preparation of test labels and test panels. The |abels
and test panels shall be prepared as specified in 4.2.1.3 and
ASTM G 53. Porous test panels, such as wood and fi berboard,
shal | be backed with ML-B-131 barrier naterial

4.2.4.3 Method. The test |abels shall be positioned in the test
chanber and tested in accordance with the procedure specified in
ASTM G 53. Exposure tinme shall be a total of 96 hours using an 8
hour repeating programcycle of 4 hours of i ght and 60
degrees C followed by 4 hours of condensation at 50 degrees C.

4.2.5 Adhesion.

4.2.5.1 ﬁ$garatus. The apparatus shall consist of a holding
fixture that w rigidly support test panels with their |abe

mounting surfaces in a horizontal position.

4.2.5.2 Preparation of test |abels and test panels. Prior to
testing, test |abel and test panels shall be conditioned for a

m ni mum of 24 hours in an atnosphere naintained at standard
conditions (see 4.2.1.2). Style 1 test panels (stainless steel),
as specified in ASTM D 3330, shall be cleaned wth diacetone

al cohol (non-residual, technical grade or better) using a lint-
free absorbent material such as surgical gauze, w ped dry with
fresh absorbent material, and cleaned tw ce again with 95% net hyl
al cohol and fresh absorbent material. Style 2 and 3 test panels
shall be w ped free of dust and other surface contam nates using
lint-free absorbent material, such as surgical gauze or

equi valent nateriel so as not to contam nate test specinen.

Style 2 test panels shall utilize the Standard Reference Mteriel
1810a, attached to a rigid panel with double coated tape.

10
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4.2.5.3 Method. Before renoval fromtheir release |liners, each
| abel shall be trimmed |lengthwise to 0.5 inch (12.7nm) width (if
applicable). Place a 1 inch by 2 inch 325.4nn1by 50.8m strip of
paper / chipboard with a hole in one end for attaching a weight.
or equivalent, on a cleaned surface of the test panel. Peel each
test label fromits release liner and gently place the |abel,
adhesive side down, on a test panel and over the 1 inch (25.4m)
edge of paper / chipboard such that approximately 1.125 inch
(28.575 mm) of the label is in contact wth the test panel and
the remaining length of test label is on the paper / chipboard
and approximately centered with the 1 inch (25.4m) edge. Secur e
the test label to the test panels and paper / chipboard strips by
rolling each |abel once in each lengthw se direction with a

steel, rubber-covered roller as described in ASTM D 3330. |f any
bubbl es or wrinkles appear on the label, discard it and replace
it wwth a new one using the sane procedure. Pl ace the panels
wth the |abels on the bottom surface in the holding fixture and
gently attach a 25 gram +/- 1 gram weight to the free end of the
paper / chipboard strips such that the line of force of the 25
gram wei ght and the test panel form an angle of approxinmately 90
d?grees. The weight shall remain as a peeling force for 4 hours
+/- 5 mnutes.

11
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5. PACKAG NG

5.& Packagi ng. Packagi ng shall be specified in the Contract or
Order.

5.2 Marking. Markings shall be as specified in the Contract or
Order. I'n the absence of specific contract requirenents,
mlitary markings shall be in accordance with M L-STD 129.

gggking of commercial packaging shall be as specified in ASTM D

12
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6. NOTES _ _ _
(This section contains information of a general nature that
may be hel pful, but it is not mandatory).

6.1 Intended use.

6.1.1 |Intended use of this specification. The follow ng basic
consi derations sunmmarize the intended use of this specification.
Consi der the Type, Gade, Conposition and Style of the intended
| abel (see 1.2). Selecting the grade will automatically affect
the conposition (i.e., paper labels will not satisfy Gade A
requirenents).

6.1.2 |Intended use of the |abels. These | abels are intended for
use in the bar code narking/reading operations within the
mlitary logistics system These |abels may be applied to al
styles of classification. Refer to Table | and Il for guidance
when determining the classification of |abels.

6.1.2.1 Application factors. Sone factors to consider when
devel oping a contract or placing an order:

) Environnment (see 3.2.1 - G ades)
g Applied Surface (snooth, rough)
Application Tenperature (if less than 40 degrees F)
) Surface Tenperature (e.g., frozen or refrigerated)
) Label Pernmanency (pernmanent or tenporary)
) Service Tenperature (commodity |ocation)
g Sol vent Resi stance
Tanpering (destructible or tanper evident)
) Pilferable (omt HRI)
Label life
; Performance requirenents (see 3.2.1 - G ades)
2
h

6.1.2. Label Drawing. A sketch of the |abel should be included
with the Contract or order. The size of the label is one of the
nost inportant aspects to be considered.

13
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TABLE L. Bar Code Label Considerations
Label Construction ‘
Item Substrate Lamipate Additional Consjde ions
PAPER ' (Example - 61002-IIB2a)
1A 708 Paper |P-propylene Least expensive durable label.
‘ Cardboard, smooth surfaces.
.1B 708 Paper P-propylene For frozen environments.
1C 70% Paper P-propylene Removable adhesive. .
1D T.Transfer !P-propylene Thermal transfer printing.
THERVAL PAPER (Example — 61002-IIC2a)
2A Thermal l N/A Buff colored label. For indvor use only.
2B Thermal N/A For low temperature or frozen
l environments.
. o Thermal N/A For "no stick™ surfaces.
2D Thermal | NA Removable adhesive; can be repositioned.
VINVL, _ (Example - 61002-IIIAlb
A Vinyl P-propylene Most economic choice for intermittent
) outdoor exposure.
3B Vinyl P-propylene For "no stick”™ and textured surfaces
) (office equipment, etc.).
K o Vinyl P-propylene Removable adhesive. Can be repositioned.
D Vinyl lP-propylene Good for most untreated metal surfaces.
3E Destructible, P~propylene For destructible asset management labels.
I PVF PVF UV resistant label for extended outdoor
use.
3G PVF PVF UV resistant label for outdoor use, esp.
untreated metal.
SPECIAL PIASTICS (Example - 61002-IIAlq)
4A P-propylene |[P-propylene Substitute for 3A. Better tear
: resistance.
4B P-propylene ]P-propylene Acid resistant. Especially good for
"no stick" surfaces.
Q€ Acrylic ,PVF UV resistant label for extended ocutdoor
use.
4D _— ,RED Red overlaminating film for "photocopy
proof"” labels.
4E _ ,BLPQ( Black overlaminating film for non-human
| readable labels.

14
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entire group.

TABLE I. Bar Code Label Considerations - continued
Label Construction ‘
Item Substrate | Laminate Additional Considerations
POLYESTER (PE) (Example - 61002-IIAlb)
5A Polyester Polyester Best all around durable label.
5B Polyester Piggyback Used for painting, staining operations.
- 5C Metallized | Polyester Metal tag appearance - asset management.
D Met. "VOID" | Polyester Metal tag appearance - asset management;
tamper evident.
SE White "VOID" Polyester Asset management; tamper evident.
SF Polyester Polyester For automatic application. Same
properties as SA. ’
5G Polyester Polyester Autoclave resistant. Excellent for glass
surfaces.
S5H Polyester Polyester For untreated metal surfaces.
51 Polyester PVF UV resistant label for extended outdoor
use.
53 High Temp Polyester Non-solder side of PCBs during manu-
PE facturing process.
X High Temp Polyester Non-solder side of PCBs; laminate on
PE backing paper.
5L High Temp Polyimide Low cost alternative for solder side of
PE PCBs.
POLYTIMIDE : (Example - 61002-IIIA2c)
6A Polyimide |Polyimide General use for solder side use in FCB
manufacture.
6B Polyimide |Polyimide Higher temperatures than 6A.
6C Polyimide |Polyimide Highest temperature performance for
solder side of PCBs.
Notes: USE OF TABLE. The first consideration in each group pertains to the

The dditional comrents in each group shoul d be con-
sidered separately as each individua
type of adhesive to be used.
nore durable and nore expensive.
given only for the basic group.

requirement will affect the
In general each succeeding group is
The exanple classifications are
The additional considerations would

have to be specified as they would affect the type of adhesive re-
quired and whether or not the |abel would require a |am nate.

PVE - polyvinyl fluoride

Adhesi ve Thi ckness -
speci fying adhesive thickness.

Surf ace roughness shoul d be considered when

Some suggested thicknesses are 2 roils

for pebble grain office equipment, 2-3 mls for wood surfaces, and 5
rolls for exterior use on mlitary vehicles.
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TABLE II. Relative Label Environmental Suitability
Label Mtl ‘j|Service Temp °| Abrasion | UV 1Moist  *|Salt Fog [Svc
Range (deg F) | Resist Resist Resist Resist Life
1/ 2/
Paper, -50 to 140 Fair Poor Poor Poor <1lyr
{Tharmal) :
AL XY= I =8 &y )
Paper w/o |-50 to 140 Poor Fair Poor Poor <1lyr
Laminate '
Paper with ! -50 to 140 Good Fair Fair Fair 1-3 yr
Laminate
Plastic w/o] -50 to 200 Poor Good Good Good 1-3yr
Laminate
Plastic -50 to 200 Very Good|Good Very Good|Very Good |1-3 yr
w/Laminate
Polyimide | -50 to 600+ Poor Good Good Good 1-5 yr
short duration{ w/o Lam ’
PVF -50 to 200 Poor Excellent | Very Good |Good 1-5 yr
w/0 Lam
Photo-Sens.{ -50 to >1,000 | Excellent{Excellent | Excellent|Excellent { Over 5
Aluminum 3/ yr
Metal -50 to >1,000 | Good Excellent | Excellent{Good Over 5
3/ yr
Ceramic -50 to->1,000 | Good Fair Excellent|Excellent { Over S
3/ yr
| ower than 40°F shall be

1/ Labels suitable for application tenperatures

speci fi ed.

2/ Service life of paper and plastic |abels my
protection overlamnate.

Service life shown is for

be inproved by use of
harsh environnent.

3/ Fasteners such as screws and rivets may al so be used.

16
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6.1.2.3 GGade considerations. I n general the |abel grade is
specified to satisfy one of the follow ng conditions.

a) Gade A labels are intended for those applications where
the labels will have to endure prolonged (longer than 2 weeks)
out door conditions.

'b) Gade B labels are intended for long term indoor
applications with short term (2 weeks or |ess) outdoor
condi tions.

c) Gade C labels are intended to be used when only short
term shi pping or indoor conditions are expected.

d Gade D label requirenents are specified when none of
the above grades w Il suffice. The requirements may be sel ected
frompara. 3.2.2.

6.1.2.4 Conposition considerations. In general, the primary
consideration Is whether the [abel should be a paper-based or
pl astic-based | abel. Unlam nated paper |abels should be

considered for Gade C requirenents. Lam nated paper |abels may
be considered for Grade B requirenents and provide the required
abrasion protection. Lamnated plastic |abels should be
considered for nost Grade A requirenments. Labels conposed of
materials other than paper or plastic should be considered for
speci al applications such as marking weapons, printed circuit
boards, and other end items. The type of plastic |abel (vinyl,
pol yester, polypropylene, etc.) may be specified when necessary.
The thickness of photo-sensitive alumnum | abels shall be
specified (see 6.2).

6.2 Contract or Order Requirements. The Contract or order
shoul d specify the foll ow ng:

a) Title, nunber, and date of this specification.

h)  Type, grade, composition, and style that |abel shal
conformto (see 3.1.2).

¢) Lamnate for protection and durability (see 3.1.2).

d Surface(s) to which the label is to be applied for
testing if different than the style specified in 6.2 (see 3.1.2).

" e) Continuous or cut |abel stock (see 3.1.3 for Type | and

f)  Quantity of |abels per sheet or roll (see 3.1.3).

17
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g) Thickness of l|abel stock (see 3.1.3)

h) Message encoded in the printed synmbol (see 3.1.4).

iL Code density and bar height of the bar code synbol on
the | abel (see 3.1.4).

Mar ki ng technol ogy (ex. photo conposition) (see 3.1.4)
(see Tables 111 and IV for guidance).

18
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TABLE III. Bar Code Marking Methods vs. Label Materials

Marking Paper | Vinyl |PE PM PPP | PVF | Me
: tal | Ceramic | P
Technology 1/ 1/ v Sehfxts:o
Alum.,
Direct ’ * . * * * * * *
Print , 2/ *2/ 3/
Dot Matrix | * '

Inpact vl | 2 | v |y
Formed Char.| * * * * * *

Impact - 3/
Ion Deposit.| =* * * 3
Laser Toner * * * . y
Photo Compo-{ * * * * *

- sition . ‘
Thermal, * .

Direct 3/
Thermal * * * * * 3

Transfer /
Laser Etch * *

1/ PE=Pol yester; PM:=Polyi m de; PPPzPoly?roperne; PVF=POI%vinyI fluoride.
2/ Special printer required to print netal and ceramc |abels.

3/ Print technol ogy generates master - utilizes photographic process.

4/ Normal |y available by special order only.

* Indicates that this label material is conmpatible with the indicated marking

technol ogy.
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TABLE IV. MM@LM&IMM

Description

Lgsec

Dot Matrix
Impact

Formed
Character
Impact

Marking process which em-

pPloys a microprocessor
controlled laser to de-
stroy the surface mole-~
Cular structure. Etched
material must produce a
bar code with the reqir-
ed ECS,

Conventional print pro-
cess involving the de-
posit of ink under pres-
sure to imorint an image.
Includes such print tech-
nologies as flexography,
oftset lithography letter-
press, letterset, silk-
screen and rotogravure.

Computer controlled
printhead produces a
series of dots in a pat-
tern so that it forms a
Character. A series of
solenoid driven needles
strike an inked ribbon,
ink is tranterred to the
label stock.

Characters to be print-
ed are etched on a drum
Over which label stock
and carbon ribbon are
fe“—i Th% hauux::. DtLikE
when the designated char-
acter comes around on the
rotating drum, forming

one conplete bar code

For piastics,
metals or ceramics
where highly dur-~
ale bar code mark-
ings are required
and where no con-
taminants are

present.

To produce large
quantities of high
quality, identical
markings or labels.
May be integrated
with rotary printer
or another print
technology to se-
Quence or otherwise
vary bar coded in-

formation. May

also be employed

to mark items or
containers directly.
F‘lavthe' low cost
production ot bar
coded labels, tags,
or forms. Shttle
bar printer is used
for line printing
ard serial, or mov-
ing head printer,
for character
printing.

Production of bar
coded label or

tags.

Appropriate for ap—
plication at manu-
tacturing, depot,
ad support main-
tenance facilities.

Appropriate for
productiion at
printing plants.
Pressure sensitive
tags or labels can

be applied on site.

riata F 7o) o

Most common kind of
in-house printer
but also appropr-
iate tor use in a
plant setting.
Least desired tech-
nology tor marking
bar ccodes.

Suitable tor on

site printing and

application.

20




Downloaded from http://www.everyspec.com

M L- PRF-61002A

TABLE 1IV. Bar Code Marking Technologies - continued

Marking
Technoloay

Descr iption

Uses

Employment

Ion
Deposition

Laser Toner

Thermal
Direct

Ions projected from a
computer-controlled print
cartridge torm a latent
image on a dielectric cy-
linder which is developed
by adhesion of toner to
the charged areas. The
toner is similtaniously
transterred and tixed to
the printed surface under
high pressure.

Computer controlled laser
beam forms image by neu-
tralizing charges on a
charged photo-sensitive
drum. A carbon toner is
&pplied and adheres to the
Charges areas, developing
the image which is trans-
terred to the substrate
and tixed by heat and
pressure.

Image is projected onto a
photo-sensitive substrate.
The substrate is then pro-
cessed in the same man-
ner as a photograph to

fix the image.

Microprocessor—control-
led printhead contains an
array ot tiny, resistive
dots which provide heat
necessary to cause a chem—
ical reaction in a
specially treated paper

as it moves past the
printhead, turning the ex-

posed areas black.

21

Production ot
labels and tags.
Often integrated
w/direct printing
in a continuous
web operation to
add variable into
such as sequenti-
ally numbered bar
codes to labels
printed by another
process.

To produce bar
coded labels,
tags, and forms on
cut sheet media
where heat and
pressure will not
adversely aftect
label adhesives.

To produce arch-
ival quality, bar
coded labels and
tags on paper,
plastic, and metal
Substrates.

Low cost, tlexible
tormat labels ard
tags. Widely usec
in retail sales
and tood industry
to mark items and
shelves. Indoor
use only.

Appropriate tor
printing or computer
tacility but labels

or tags can be ap-
plied on site.

High speed printers
are normally used in
a printing or com—
puter tacility. Low
speed printers are
suitable for light
duty use on site.

Easily applied on

site.

Most appropriate
for offsite pro-
duction by an out-
side vendor but can
be applied on site.

Simple, reliable
technology appropri-
ate for on-site
printing and ap-
plication. Can be
used with paper
labels only.
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sitive printing ribbon.
Stylis are heated select-
ively, melting waxy ink
onto the medium to form
an image.

printing with
quality and dura-
bility of impact
printing.

TABLE IV. Bar Code Marking Technologies - continued
Marking Description | 7I§es T Employment
| Technology —
Thermal Similar to thermal direct |Combines flex- Appropriate for on-
Transfer |[but uses a thermally sen- | ibility of thermal | site printing.

Comparable in terms
of simplicity and
reliability with
thermal direct
printing.
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6.3 The following inspection criteria may be utilized by the
ordering activity when pressure-sensitive adhesive |abels are
received.

6.3.1 Labels. The sanﬁle unit shall be one label. Sanple units
shall be examned for the follow ng defects:

101. Materials, design, or construction, not as specified.

Label, not conpletely coated on back side with a
uni formfilmof adhesive.

103. Label, not nmounted on a backing sheet.

| ;04. Label, not furnished in the specified form (sheets or
rolls) .

Printed synbol, not standard DOD symbol ogy. Types
I, 1V, and V (if “applicable)). y g9y-  (Typ

106. Message encoded information in the printed synbol, not

as specified. (Types 111, 1V, and V (if applicable)).
107.  Bar code synbol m ssing. T 1. 1V dV (if
applicable)). (Types ’ - an (1

108. Human-readabl e interpretation mssing, or does not
represent the characters encoded in the bar code synbol. (Types
[, 1V, and V (if applicable))

109.  Symbol, not printed in accordance with M L-STD 1189
(Types I11, 1V, and V (if applicable)).

110.  Adhesive, not pressure-sensitive, or as specified.

~ 111. Adhesive requires noisture, heat, or other preparation
prior to, or after application to, clean, dry surfaces.

112.  Label does not tack upon contact with the specified
test surface(s).

113.  Backing sheet, not coated with a release coating as
speci fi ed.

114.  Label or backing sheet delanm nates or tears when the
| abel is manually peeled fromthe backing sheet.

115, Labels indicate separation from the backing sheet as
received.
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116. Dinensions of |abel, not as specified.

117. Dinensions of label, not within the tolerance
applicable to the specified dinmensions.

118.  Density or bar height of the bar code symbol, not as
speci fi ed. (Types 111, 1V, and V (if applicable)).

119.  Color, not as specified.
120.  Workmanship, not as specifi ed.

6.3.2 Sheets. The sanple unit shall be one sheet. Sanple units
shall be exam ned for the follow ng defects:

121.  Labels, not die-cut or butt-cut (as specified).

122, Quantity or format of |abels per sheet, not as
speci fi ed.

123.  Dinensions of the individual sheets of |abels, not as
speci fi ed.

6.3.3 Rolls. The sanple unit shall be one roll. Sanple units
shall be exam ned for the follow ng defects:

124, Labels, not die-cut or butt-cut (as specified) and
individual ly attached to the backing sheet strinp.

125. Label stock not continuous or contains splices.

126.  Backing sheet strip with labels, not uniformy wound on
t he paperboard core.

127, Core, mssing or not as specified.

128.  Quantity of labels per roll, not as specified.
129.  Inside of dianeter of core, not within tolerance, or as
speci fi ed.

. 130. Wdth of core, not equal to the width of the roll, or
wi thin specified tol erances.

6.3.4 Packa%e. The sanple unit shall be one package.
units sha e examned tor the followng defegts: J Sanpl e

131.  Mlitary packaging marking requirements, not as
speci fied.
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132.  Type of storage and tenperature range not marked on
package, if specified.

133.  Shelf life, not marked on package, if specified.

6.4 Definitions.

6.4.1 Definition Criteri a. For the purpose of the

specification, definitions shall be as given herein. The
definitions contained in this specification takes precedence over

any reference docunent.

Backing Sheet - the material to which the label and its
adhesive is attached in order to protect the adhesive prior

to use.

Butt-Cut - a label with square corners which is separated
from any adjacent |abel by only a cut through |abel (face
stock) but not the backing sheet.

Conposition - the material of which the label is made.

Characters Per Inch (CPl) - the nunber of bar coded
characters in one inch.

Curing Time - the tine required for an adhesive |abel to
reach its optimal bond strength. Maxi mum curing time
shoul d not exceed 72 hours.

Die-Cut - a label with rounded corners which is separated
from any adjacent |abel by an area where sone |abel (face
stock) has been renmoved |eaving only backing sheet.

Discoloration - |oss of contrast of the color of the |abel
or printed synbol.

First Read Rate - expressed as a percent. The nunber of—
correct readings, while the scanner is being used In _
accordance with the correct operating procedures, that wll
be obtained by the scanner per 100 attenpts.

Human Readabl e Interpretation (HRI) - the exact or
specified interpretation of the encoded bar code data
presented in a human readable font.

Gade - the durability of the bar coded | abel

%agipate - a coating of material placed over the bar coded
abel .
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Matte Finish - non-reflective, dull, or frosted in
appear ance.

Readability - the ability to read the bar code according to
the specifications set by the first read-rate.

Rolls - a continuous |ength of backin? mat eri al , mwapﬁed
around a core, to which the bar code [abels are attached

for shipnment.

Sheet(s) - a solid piece of backing material to which the
bar code | abels are attached for shipnent.

Special - as not adhering to a classification to either
type, grade, conposition, or style; therefore, requiring
specific detailed description in the acquisition docunent.
St andard DOD Bar Code Synbol ogy (SDS) - the 3-of-9 bar code
wth a Human Readable Interpretation (HRI) printed above,
besi de, or Dbelow the bar code.

Style - refers to the surface to which the label is to be
appl i ed.

Type - refers to the formof the |abel material

6.5 Sealant Protection (optional).

6.5.1 Use of__seal ant. For application of an edge sealant on the
bar coded |abel, a clear epoxy-polyam de coating (sealant) may be
used. This procedure is designed for extreme environnenta

el ements which could attack the adhesive backing on the |abels.
The edge sealant is strictly an option to use for |[abel
protection. This is a non-specified procedure for which the
procuring agent is totally responsible.

6.5.2 Application of sealant. The clear epoxy-polyan de coating
(sealant) wll be applied By brush to the entire outside edge of
the |abel, to seal the |abel against environmental elenents. The
coating is not to be applied to the bar coded |abel surface.

6.5.3 Odering information. The epoxy-pol yanide coating may be
procured as fol T ows:

NSN 8010- 00- 959- 4661 (2 pints)
Type I, ML-GC 22750

Reference:  GSA Catal og (J8010-Industrial)
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6.5.4 Curing time. The specified curing time and conditions for
the clear epoxy-polyam de coating, recommended by the
manuf acturer, will be used.

6.6 Standard Reference Material 1810a. Reference material is
avai l able Tromthe OTfice of Standard Reference Material,
National Institute of Standards and Technol ogy, Washington, DC

20234.

6.7 Surface preparation. The area of application of the bar
coded Tabel shall be clean, dry, and free of oil and grease. An

evaporative solvent is generally recommended for cleaning the
surface.

6.8 Bar Code Height vs. Code Density. The bar code hei ght can
vary to suit specific reading and marking requirenents. “The bar
code height |isted bel ow should be used for corresponding ranges
of bar code density. For those applications where these heights
are not suitable, height requirements will be as specified by the
procuring activity.

Density Range _ M ni mum Hei ght Maxi mum Hei ght
(Characters per inch in (nmm in (mm)
1.7 < CPl <3.0 0.75 19. 05 1.25 31.75
3.0 < CPlI <6.5 0.375 E 9.533 0. 985 22.23§
6.5 < CPl <9.4 0.25 6. 35 0.50 12.7)
9.4 < CPl < 12.5 0.125 3.18) 0.375 (9.53)
12.5 < CPlI ¢ 15.5 0.0625 ( 1.59) 0. 250 ( 6.35)

6.9 Application exanples. Extrene environmental considerations
may |ead to degradation of the |abel, adhesive, and |am nate.
This degradation may affect the bar reflectance, space
reflectance, reflectivity difference, and el enent uniformty of
the label. The net effect of degradation will be a reductidon in
the conformance |evel of a synbol and may even lead to a synbol
bei ng unreadable. Following is a |ist of application areas
affected by these factors, environnental factors of concern, and
recormmended user actions which may be appropriate.
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Application Exanples

Qut si de Mar ki ng
Recei ving Docks
Refrigerated Area
PC Board Processing
Engi ne Areas

H gh Humdity Areas
War ehouses

Marine Application
Qut door Storage
Shi ppi ng

M scel | aneous

Hospital s

Machi ne Shops

U trasonic C eaners
Lubricated Materials

Tropi cs

6. 10 Subject term (key word)

M L- PRF- 61002A

Envi ronnmental Factor

Tenperature

Hum dity

Salt Spray

Sol ar Radi ati on
Abr asi on
Chem cal s
Sol vents, O eaners
Lubri cants

Fungi Resi st ant

listing.

acrylic
durability

| am nat e
LOGVARS
mar ki ngs

nyl ar
phot o- i mage
phot o- sensitive
pol yest er

pol yam de
S%nbology

t her mal

t her mal
vi nyl

t ransf er

28

Recommended Action

Specify tenperature
requi rement

Specify humdity
requi rement or test

Specify test

Speci fy test

Specify test

Specify chem cal s

| abel will be
subjected to

Speci fy sol vents and
cl eaners the | abel

w |l be subjected to

Speci fy

Specify antifungal
t reat ment
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6.11 Changes from previous issue. Marginal notations are not
used in this revision to identify changes with respect to the
previous issue due to the extent of the changes.

Cust odi ans: Preparing activity:
Arny - SM Arny - SM
Navy - SA (Project 7690-0097)

Air Force - 69
Marine Corps - MC (LPP-2)
DLA - DH (MVDQOS)

Revi ew activities:

Arny - AL, AM AR AT, AV, CR ER G, Mg M, MR M, TM
Navy - AS, CG EC, MC, M5, OS, SH YD1

Air Force - 01, 11, 70, 71, 80, 82, 84, 99

DLA - CT, DM ES, GS, IS, SS

Federal - GSA (FCOE)

OASD - SO
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