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12 February 1988
SUPERSEDING
MIL-P-2068GC
15 September 1975

MILITARY SPECIFICATION
PLASTIC PLASTISOL (FOR COATING METALLIC ORJECTS)

This specification is approved for use by all Departments
and Agencies of the Department of Defense.

1. SCOPE.

1.1 Scope. This specification covers plastisols with primer, suitable for
coating metallic objects to provide protectiorn from corrosion and abrasion,
and to impart a comfortable feel.

2 Classification. The plastisols covered by this specification shall be

of the following types and classes, as specified (see 6.2).

I 1 purpose dip coating compound
Type I1 - General purpose spray coating compound
Type III - General purpose roller coating compound

Class 1 - General use
Clags 2 - F ]

Beneficial comments (recommendations, additions, deletions) and any pertinent
data which may be of use in improving this document should be addressed to:

Director, US Army Laboratory Command, Materials Technology Laboratory, ATIN:
SLCMT-MEE, Watertown, MA 02172-00C1 by using the Standardization Document

Improvement Proposal (DD Form 1426) appearing at the end of this document or
by letter. -

/FSC 8030/

DISTRIBUTION STATEMENT A Approved for public release; distribution unlimited.
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2.1 Government documents.

2.1.1 Specifications, standards, and handbooks. The following
specifications, standards, and handbooks form & part of this specification to
the extent specified herein. Unless otherwise specified, the issues of these
documents shall be those listed in the issue of the Department of Defense
Index of Specifications and Standards (DODISS) and supplement thereto, cited

in the solicitation.

SPECIFICATIONS
FEDERAL
PPP-C-9¢ - Cans, Metal, 28 Gauge and Lighter
PPP-D-705 - Drum, Shipping and Storage: Steel, 16 and 30 uallon
Capacity
PPP-D-729 - Drums, Shipping and Storage, Steel, 55 Gallon (208
Liters)
PPP-P-704 - Pails, Metal: Shipping, Steel, (1 Through 12 Gallo ns)
STANDARDS
FEDERAL

FED-STD-141 - Paint, Varunish, Lacquer, and Related Materials;

Materials; Methods of Inspection, Sampling and Testing
MILITARY
MIL-STD-129 -~ Marking for Shipment and Storage
MIL-STD-147 - Palletized Unit Loads
MIL-STD-1190 - Minimum Guidelines for Level C Preservation, Packing,

(Copies of specifications, standards, handbooks, drawings, publications, and
ther Government documents required by contractors in connection wih specific
acqulsltlon functions should be obtained from the contracting activity or as

directed by the contracting activity.)

2.2 Other publications. The following document(s) form a part of this
specification to the extent specified herein. Unless otherwise specified, the
issues of the documents which are DOD adopted shall be those listed in the
issue of the DODISS specified in the solicitation. Unless otherwise
specified, the issues of documents not listed in the DODISS shall be the issue

of the non-Government documents which is current on the date of the
4
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AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM Bl117 - Salt Spray (Fog) Testing

ASTM D149 - Dielectric Breakdown Voltage and Di
Electrical Insulating Materials at

ASTM D439 - Automotive Gasoline
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ASTM D543 - Resistance of Plastics to Chemical Reagents

ASTM D609 - Preparation of Steel Panels for Testing Paint, Varnish, Laguer,
and Related Products

ASTM D618 - Conditioning Plastics and Electrical Imsulating Materials for
Macdsn~
+TO LLUE
ASTM D74€ - Brittleness Temperature of Plastics snd Elastomers by Impact
A3TM D817 - Cellulose Acetate Propionate and Cellulose Acetate Butyrate

ASTM D882z - Tensile Properties of Thin Plastic Sheeting
ASTM D1823 - Apparent Viscosity of Plastisols and Urganosols at High Shear
Rates by Extrusion Viscometer

ASTW D1824 - Apparent Viscosity of Plastisols and Organosols at Low Shear
Rgtes bv Brookfield Viscometer
inauveo UJ iruvuung LCJ.\A YiAaOoLViLLC VO L
ASTM D183E - Sampling of Plastics
ASTM D2115 - Oven Heat Stability of Poly (Vinyl Chloride) Compositions
ASTM D2240 - Rubber Property Durometer Hardness
ASTM G21 - Determining Resistance of Synthetic Polymeric Materials to Fungi
(Applications for copies should be addressed to the American Society for
Testing and Materials, 1916 Race Street, Philadelphis, P4 19103, )

NATIONAL MOTOR FREIGHT TRAFFIC ASSOCIATION, INC., AGENT:
National Motor Freight Classification

(Application for copies should be addresed to the American Trucking
Associations, Inc., Tariff Order Section, 1616 P Street, N.w., Washinglon,

20036 )

@]

SOCIETY OF AUTOMOTIVE ENGINEERS (SAE)

AMS 2825 - Material Safety Data Sheets

AMS ) should be
addressed to SAE, 400 Commonwealth Drive, waffenua;e, PA1F )

-

INTFORM CLASSIFICATION COMMITTEE, AGENT:

I
Uniform Freight Classification

(Application for copies should be addressed to the Uniform Classification

,,,,,,

Committee, Room 1106, 222 South Riverside Plaza, Chicagc, IL 6060€.)

2.3 Order of precedence. In the event of 2 cenflict between the text of
this specification and the references cited herein (except for associated
detail specifications, specification sheets or MS standards), the text of this

specification shall take precedence. Nothing in this specification, however,
shall supersede applicable laws and regulations unless a specific exemption
has been obtained.

Hhen specified in thp oontvact or purchase order. a

st 1
sample shall be subj

3.2 Material. The coating system shall consist of a two part primer
plastisol system. The plastisol shall consist of a dispersion of polyvinyl
chloride in a suitable plasticizer or mixture of piasticizers, and othe
ingredients such as pigments anad chemicals that pTO'v'lue protection a

z
-

C

omes e
gallsu



Downloaded from http://www.everyspec.com

MIL-P-20689D

deterioration from heat and light. The primer shall be suitable for use with
the plastisol.

ViaawmT e

3.3.1 Dispersed plastisol. The dispersed plastisol shell conform to the
property values specified in table I when tested as specified in the
applicable procedure of 4.4.3.

.

% Bonded fused plastisol. Specimens prepared in accordance with
2 by use of the primer plastisol system shall conform to the properties
ied in table II1 when tested as specified in the applicable procedure of

%.4 Color. Unless otherwise specified by the acquisition activity (see
6.2) color of the dispersed plastisol shall be black. If a color other than
black is required for either the dispersed or the bonded fused plastisol, the
color and method of inspection shall be as specified by the acquisition
activity.

3.5,1 Dispersed plastisol. The dispersed plastisol shall not settle,
segregate, or change in such a way that it cannot easily be redispersed, after
6 months in the original container at 25° + 10°C (77° + 18°F). After
redispersion, if required, there shall be no change in material properties

that would exceed the original requirements.

3.5.2 Primer. The primer shall not settle, segregate, or change in such a
way that it cannot easily be redispersed, after 6 months in the original

container at 250 + 10°C (77° + 18°F). After redispersion, if
required, there shall be no change in meterial properties that would exceed
the original requirements.

2z £ N3V dar ovmmo 5 3
3.6 Dipability, sprayability, and roller coating of plastisol

3.6.1 Dlnabllltv. The plastisol coatlng ehall be smooth, have a thickness

bottom : not exceedlng 5 m11= (0.125 mm) when tested as specivied in 4.4.6.
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3.6.2 Sprayability. The plastisol coating shall be 20 + 10
mm)mils thick, and free from runs and sags when tested as specif

£ N
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T £ 3 Rnoller

2.6.3 Relle rc he nlmstisnl costing sha ll be smooth, have a
___________ + .0 + 0.

mils (
exceedlng 3 mils(0.075 mm) when tested as specified in 4.4.8.

3.7 Application and adhesion of primer. The primer shall be capable of
being applied easily by dipping, brushing, or spraying, as specified by the
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acquisition activity (see 6.2). The primer shall be capable of bonding
coatings of the plastisol to the metal panels and conform to the requirements
of table III.

3.8 Instruction sheet. Each shipment of the primer plastisol system sha
e mnTind s mamm e mmAasma A~ oo ne arnaniFinld [(ama & 20 Af an inatrurtinn chaot
inciuae One Or more CoOpies, a8 Speciileld (8€€ O.c,/, 01 &I 105 IUCLILI SHaCSL.
In addition to any information considered pertinent by the supplier, the
instruction sheet shall contain the following:

(a) Designation of the primer required to be used with the plastisol
to obtain the adhesion required.
) Recommended method of application and curing of the primer.
) Types of metallic surfaces and methods of preparing the surfaces
for the adhesion rpnu1rpd-
(¢) Recommended method of application of the plastisol including
fusing temperature and time.

{e) Changes in normal fusing temperature and time as required by

effects of plastlsol coating thickness, and size and shape of

AR Aandta 4+ ha Ana+aAd

UUJC\(DB Lo T Lovaveu,.
(£) Annroximate ranece of nlastispl coating thickneas obtainable with
\f) Approximate range of plastiscl coating thickness a

(g) Recommended dlpplng, spraying, and roller coating techniques, as
applicable.

(h)
(1)

Recommended

Coverage of
meters per

method for repairing damaged coatings (see 6.5).
the primer, in square feet per gallon and square

b I S
.L.L Lverl

(J) Recowended wethod of primer applicati
(k) Curing or drying procedure for primer.
(1) Temperature limitations for the primer.
(m) Precautions in handling primer, if necessary.

(n) Rates of primer to plastisol.

3. Q Workmanahin e disverased nlestiscl and primer each shall be uniform
s T "v-‘w“uh'“‘:' Al \‘-I-Urvb (=AY yd.“\.l VAoV A ALANA )’““"‘" AW a - e m i - RLA e A W e mas
in color and consistency, and shall be clean and free from visually

identifiable foreign material. The applied and fused plastisol and primer
shall appear as & smooth and uniform coating except runs and sags shall be

allowed on production parts provided they do not exceed .005 in. (0.125 mm)
difference in thickness when measured against surrounding areas, do not exce
d

e
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3.10 Safety data. A material safety data sheet conforming to AMS 2825
shall be furnished to the acquisition activity by the supplier prior to, or
concurrent with, the initial shipment of material. If the material
formulatlon is subsequently changed w
rev sup
shi
ets sh
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4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection. Unless otherwise specified in the

contract or purchase order, the contractor is responsible for the performance
of all inspection requirements as specified herein. Except as otherwise
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specified in the contract or purchase order, the contractor may use his own or
any other facilities suitable for the performance of the inspection _
requirements specified herein, unless disapproved by the G5

ect

Government reserves the right to perform any of the inspe
the specification where such inspections are deemed necessar ry to assure
supplies and services conform to prescribed requirements.
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4.1.1 Responsibility for compliance. All items must meet all requirements
of sections 3 and 5. The 1nspect10n set forth in this specification shall
become a part of the contractor's overall inspection system or quality

program. The absence of any inspection requirements in the specification
shall not relieve the contractor of the responsibility of assuring that all
products or supplies submitted to the Government for acceptance comply with

all requirements of the contract. Sampling in quality conformance doec not
authorize submission of known defective material, either indicated or actusl,
nor does it commit the Government t¢ acceptance of defective material.

4.1.2 Certificate of compliance (COC). Unless otherwise specified in the
contract or purchase order, the supplier shall furnish with each shipment, s
certificate of compliance (in triplicate) signed by a duly authorized
representative of the supplier, stating compliance with the requirements
specified herein and listing the specific results of all the acceptance tests.

The certificate of compliance shall also include this speci

cate of compliance this sp
the purchase order number, and the batch number.

.2 Classification of inspection. The inspection requirements specified
acs £3 AR

£ 1Y Avem
herein are clea ac foliows:

a. First article (i.e., preprcduction) inspection i(see 4.2.1)
b. Quality conformance (i.e., lot acceptance) inspection {(see 4.2..,
c. Process control {(see 4.2.3)

4.2.1 Tirst article inspection. First article inspection shall consist of
all the tests contained in this specification {tables I, II and III.)

4.2.? Quality conformance inspection. Quality conformance inspection shall
consist of the tests specified in table 1IV.

4.2.3 DProcess control inspection. The equipment, procedures and operations
enployed by a supplier shall be capable of produc1ng high quality plastic
plastisoled parts. Test specimens for process control of parts being
plastisoled shall be prepared and examined in accordance with table V.

4.3 osampling for inspection. Sampling for inspection shall be performed in
accordance with the provisions set forth in ASTM D18Y8 or as otherwise
specified.

. Testing of dispersed, cast fused and bonded fused
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4.4.1 OSpecimen preparation.

(o)
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4.4.1.1 Cast fused plastisol.

‘ 4.4.1.1.1 Test panels. The test panels snall be prepared in accordance

' with method 4 of ASTM D609. Panel length and width shall be 12 inches by 4
inches (30 x 10 em). 1If difficulty is experienced 1in stripping the fused
coating from the panel, a suitable release agent, proved to have no
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4.4.1.1.2 Application and fusing of coating. The plastisol shall be

\ applied to the panel with a draw down bar. Either one or both sides of the

| panel may be used. All coatings shall be 0.040 + 0.005 inches (1.0 * 0.1 mm)
| thick after fusing, except those for fungus resistance and ’lex1b111ty

N —
: testing. Jpecimens for fungus resistance shall be 0.020 to 0.025 inches (0.5
| to 0.6 mm) thick after fusing, and those for flexibility testing shall pe
Y CATE 4 0 N0 dmeahas (D 4 N DK mm) +hiale Mha wlastianl ehell be fused in
i Ve U ) T e ULU dAlILUITDO \C N Vel J akily Viid U e 4 AIT HPL+aAO VLoV L DAl - o PRV Qe ey VY ey
! — -
J accordance with the supplier's instruction sheet.

4.4.1.1.3 Cutting of cast fused specimens. The cast fused plastisoil
coating shall be stripped from the panel and cut into specimens. Specimens
for tension testing shall be die cut to the dimensions specified in the

applicable test method. Specimens for volume change testing shail be cul with

e i P Ar amdicanrs Manainimn Nuramatar hardnecs chall he made on the

a AlllL LT vl DLLOOUL D LICGD\ALCMLCLAUD 1\.}& AU L VLT VT 4 AR A UAd o oo AT AR e - s s ~ S vas
portions cf the blanks remsining after the other specimens have been removed.

‘] For testi to determine resistance to immersion, oven aging, and fungi, the
I specimens to be used as controls and those to be subjected to the
environmental changes shall be selected from the various blanks at the same
time £¢ that initisl differences hetween hlanks or between different areas of

; the same blank will not affect the averaged results.

1.2.1 Test panels. Test panels shall be prepared in accordance with
.1.1 except that dimensions shall be as specified in the applicable test
hod. For the adhesion test, a portion of the panel shall be left unprimed
ee 4.4.1.2.2).

2 Application and fusing o Qggt1QQ, The primer shall be applied

and cured in accordance with the supplier's instruction sheet. The plastisol
i shall be applied and fused in accordance with 4.4.1.1.2. VFor the adhesion

p test, a portion of the panel, of convenient size, shall be left unprimed so
that a sufficient length of the coating can be stripped to provide an end tec
be grasped in the pulling device.

A 2 (Oanditinnino and tesgtine Iinla otherwise anecified in the
T eTr e i VNJAdL & U*VAA*IAB AdiNA V) VAL . v b N VAANS A TV ket N S st i - s —ea
applicable test method; all specimens and other test samples (dlsoersed

SpPFLaC22.C |

plastisol) shall be condltloned in accordance with procedure A of ASTM D618,

and tested at 23° + 20C (73° + 4°F) and 50 + 5 percent relative
humidity.

for percent volatile matter of
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inch (5 cm) diameter aluminum cup for 16 + 1.0 hours at 600 + 20¢ (2400
+ 40F). Heating shall be in an oven with mechanical air recirculstion and
exhaust. Percent loss in weight after 16 + 1.0 hours shall indicate the

amount of volatile matter.

4.4.3.2 Ash. One determination of ash content shall be made. The ash
content shall be determined in accordance with ASTM D817.

4.4.%3.2 Viscosity and viscosity ratic, Brookfield. Determination of
viscosity shall be the average of three readings using = Brookfield model RVY
viscometer with a number 6 spindle at 20 RPM. The as received plastisol shall
be allowed to temperature stabilize for a minimum of 24 hours at 230 + 20¢

(73° + 49F). After temperature stabilization, the container shall be

opened and any solid films or skins over the top surface of the dispersed
ol shall be carefully removed and di . Tne contents shall be
f : n
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such as 5 gallon (19 lthP) ums, an add1 nal 15 mlnutes of slow powe

driven stirring may be needed to assure complete mixing of the plastisol.
Samples snd viscosity measurements shall be in accordance with ASTM D1824-66.
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For viscosity ratios, three viscosity determinatiomns shall be made using &
number & spindle at 2 RPM. The viscosity ratio shall be calculated as the
ratio of the average viscosity of 2 RPM tc that at 20 RPM.

4.4.3.4 Viscosity, Castor-Severs. Three determinatios for viscosity, by
Castor-Severs viecometer, shall be made iu accordance with ASTM Di825. Three
determinations for type of flow shall be made in accordance with ASTM D1823,
at shear rates between 900 sec—i to 1500 sec-i.

A A
Ty
cor

4.4.4.1 Hardness. Three specimens of any convenient size shall be tested
in accordance with ASTM D2240, using type A durometer.

4.4.4.2 Tensile strength and elongation. nree specimens shall be tested
in accordance with ASTM D882, using method A. The length and width of
specimens shall be as gpecified in ASTM DR]?

4.4.4.3 Flexibility. Three specimens shall be tested in accordance with

ASTM D746, except that the specimens shall be immersed for & minimum of one
hour at the test temperature prior to testing. Testing temperature shall be

-40° + 2°C (-40° + 4°F). The length and width of specimens shall be
an anani€iad inm AQTM NY7AL
Qo Dyc\;-L.LJ.cu PYV] NOUill VISV,

4.4.4.4 Resistance to immersion. Three specimens shall be tested in
accordance with ASTM D543, using the reagents specified in table II and &
minimum immersion period of 2 days at 230 + 20C (739 + 40F). fTensile
strength and elongation values after the immersion period shall be determined
as specified in 4.4.4.2. The length and width of specimens shall be as
specified in 4.4.4.2.
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4.4.4.5 Resistance to oven aging. Three specimens shall be tested in
accordance with ASTM D2115, using & mirimum aging period of 7 days at 700.1
20C (1589 + 4OF). Tensile strength and elongation values after the oven
aging period shall be determined as specified 1in 4.4.4.Z. The length and
width of specimens shall be as specified in 4.4.4.2.

4.4.4.5 Dielectric strength. Three specimens shall be tested in accordance
with ASTM D14G, using the electrodes specified in this test method for tapes
and films. Specimen dimensions shall be only of sufficient areas to prevent
flashover under the conditions of test.

4.4.4.7 Resistance to attack by fungi. Three specimens shall be tested 1in
accordance with ASTM G21. The specimens shall be incubated in accordance with
ASTH G21 for a minimum of 21 days. Temsile strength and elongation values
after the incubation pericd shall be determined as specified ir 4.4.4.Z2.
The length and width of specimens shall be as recommended in ASTM G21 for film

4.4.5 Bonded fused plastisol testing. Specimens shall be prepared in
accordance with 4.4.1.2.

4.4.5.1 Adhesion. Three panels, of any convenient size for testing, shall
be immersed in water at 23° + 20C (73° + 4°F) for = minimum period of
7 days. The immersion oerlod shall be Tollowed by condltlonlng in accordance

with 4.4.2. After conditioning, two parallel cuts, between 1/4 and 1/2 inch
(6-12 mm) apart, shall be made along the long axis of the panel to the base
metel. The plastisol and primer shall be separated from the suriace of tne
lo ng the cut strip, for a distance sufficient to permit attachment of
be necessary to ith
n The loose ey

e ED [+.]
o fo

panel. A spec1men shall be con51dered to have passed the test if the strip
breaks at a distance from the clamp before it has peeled from the panel an
additional distance of 1/4 inch (6 mm). Each of the three specimens must
pass. If necessary, the gripped portion of the strip shall be made wider than

the remainder of the strip to prevent breaking in the grips. ~Ffor the purposes
of quality conformance and process contrel, the 7 day immersion in water prior
to testing shall be deleted, and the specimens may be immediately tested for
adhesion.

4.,4.5.2 Impact flexibility. Three panels shall be tested in accordance
with method 6226 of FED-STD-141. Panel dimensions shall be as specified in
method 6226 of FED-STD-141.

4.4.5.3 Corrosion rpsiqtapnp Three panels; of any convenient size for
testing shall be tested in accordance with ASTM Bl17. After being subjected
to testing in accordance with ASTM B117, the primer plastisol system shall be
stripped off the metal panels. The panels shall be observed for visual

evidence of corrosion where the primer plastisol system was removed.

s s - e~ o - N E4 - LA _ . SR A I, I A

4.4.6 Dipability of plastisol {applicable tc iype I maieriai oniy/. &

: . : - )
primed panel shall be dipped in plastisol in accordance with the suppiier s
instruction sheet, and inspected for conformence with 3.6.1. The primed pane:
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4

dimensions shall be in accordance wi
shall oe 10 + 1/2 inch (25 * 1.25 cm,
4.4.7 Sprayability of plastisol (applicable to type Il material only). 4

primed panel shall be sprayed in accordance with the supplier's instruction
sheet, and inspected for conformance with 3. 6.2. The primed panel shall be
prepared in accofrdance with supplier's instruction sheet.

4.4.8 Roll

et e i

coa g of plastisol (appllcable to type III material onlv)
A primed panel shall be ro.ier coated in accordance with the supplier's
instruction sheet, and inspected for conformance with 3.6.3. The primed panel

shall be prepared in accordance with supplier's instruction sheet.
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. %.1 Packaging. Packaging shall be level A or C, as specified (6.Z).

5.1.1 Level A. The plastisol and primer shall be packaged, as specified
(see 6.2), in 1 gallon (3.8 liters) or smaller cans conforming to type V,
21

class 2, round of PPP-C-06, § gallon (16 liters) pails conforming to type II,
class 3 of PPP-P-704, 16 gallon (60 liters) drums conforming to type III of
PPP-D-70% or 55 gallon (220 liters) drums conforming to type III or IV of
PPP-D-72S. Cans conforming to PPP-C-96 shall be rust resistant coated on the

exterior in accordance with plan B and the side seam shall be striped with a
suitable corrosion resistant coating.

5.1.2 Level C. The cans, pails or drums shall be packaged to provide a
sufficient level of protection to prevent deterioration during shipment, and
to ensure safe delivery at destination.

5.2 Packing. Packing shall be level A, B, or C, as specified {see 6.2).

N

.2.1 Level A. Plastisol and primer packaged in containers conforming to
PPP-C-96 shall be packed 1in accordance with the overseas requirements of the

r packaged in containers conforming to
ir

105, o -7 e no overpacking. When specified
(see 6.2), 5 allon (19 ters) alls and 16 gallon (60 liters) drums shall be
palletized in accordance w1th MIL-STD-147.

shal
4+han
vile il

PP- ked in accordance
p o astisocl and primer ;
P-704, PPP-D-705, or PFP-D-T729 require no overpacking. When specified
(see 6.2), 5 gallon pails and 16 gallon drums shall be palletized in
accordance with MIL-STD-147.

pA
PPP-

5.2.3 Level C. Packing shall be in accordance with MIL-STD-1190 practice
adequate to ensure acceptance and delivery by the carrier for the mode of

transportation employed. Containers shall comply with the requirements of
theUniform Freight Classification Rules or National Motor Freight
Classification Rules, as applicable to the mode of transportation.

5.3 Marking. In addition to any special marking required by the contract
or order (see 6.2), interior packages, exterior snlpplng containers, and

~ 1.

palletized unit loads shall be marked in accordance with MIL-STD-129.
'If\
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6. NOTES

6.1 Intended use. Plastisols conforming to this specification are intended
to be used to form protective coatings on metallic objects. These coatings
usually are in the thickness range of 1.5 to 3 millimeters (1/16 to 1/8 incnj,

have a good resistance to abrasion and to immersion in moderate concentrations
of acide and alkalis at temperatures below approximately 60°C (140°F),

and can withstand dry storage at somewhat higher temperatures. Altnough they
will withstand occasional cleaning and splashing with detergent solutions,

organic solvents, and petroleum based Iuels and lubricants, they are not
recommended for continuous immersion in these liquids. Although not the best
electrical insulators, coatings of sufficient thickness to provide a
comfortable feel will provide protection from low voltage electrical shocks.

6.1.1 Type 1. The type I plastiscls are expected to produce coatings which
are of higher quality in regard to their resistance to abrasion and to
chemicals and solvents than are many of those made with filled plastisols

s W

1
which are commonly applied to domestic civilian items. They are intended to
pe used for coating on triggers, levers, handwheels and handtools to rovide =
comfortable feel and to enable the articles to be handled at low temperatures.
Type I plastisols are applied by dip coating.

£.1.2 Types 11, and I11. The types II, and III plastisols are intendea for
use as coatings for chemical tanks, fume hoods and ducts, battery supports and
plating racks where the base metal is relatively heavy and the coating is
reqnired to have maximum resistance tc abrasion and chemicals. Type II
materials are applied by spray coating methods, and type 11l materials are

applied by the roller coating process.

6.1.% Classes 1 and 2. Class 1 materials of types I, II, and IIl are
intended for general purpose use. (lass 2 materials of types I, 11, and III
are intended for applications where fungus resistance is required.

6.2 Ordering data. Acquisition documents should specify the following:

a. Title, number, and da of this specification

b. Type and class require d (see 1.2 and 6.1)

c. Color of plastisol required, and method of determination (if
other thar black), (see 3.4)

d. Method of primer application (see 3.7), and color or primer,

if required

e. Number of instruction sheets (see 3.8)

f. Whether commercial packaging is required (see 5.4)

g. Quality conformance inspection if other than 4.2.2

h. Quantity of plastisol and primer and size of containers)
i. Level of packaging and packing required (see 5.1 and 5.2)
j. Whether palletizing is required {see 5.2.1 and 5.2.2)

k. Any special marking requifed {see 5.3
1. Whether first article inspection is required (see 3.1)

11
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£.% Adhesion. The amount of adhesion required depends on the shape of the
object to be coated and on the service to which the coated object will be

subjected. When the coating completly surrounds & part, adhesion may not ve
required. Although & reasonable amount of adhesion usually can be obtained by
applying the primer-plastisol system to clean metal, the best adhesion and
resistanoe to the spread of corrosion under the coating from breaks or edges
is obtained by the use of a phosphate treatment. The primer which provides

the best adhesion of a particular plastisol to phosphated steel may be
expected to provide the best adhesion of that plastisol to other surfaces.

However, the adhesion of the system to different bases may be different. For
example, it is difficult tu obtain good adhesion t0 stainless steel, chrome

platings and hot dip galvanized surfaces. A primer which works well with one
plastiscl mey not be suitable for use with another. Therefore, the supplier
of the plastisol is required to supply and to be responsible for the behavior

of the primer to be used under it. The quantity of plastisol required to coat
a given number of objects depends on the volume of the coating, which is the
However, the quantity of primer required

.
depends only on the area to be coated. Tnerefore, different proporticns of
primer to plastiscl are reguired, and should be ordered; to produce coatings
of different thicknesses.

€.4 Application. The usual procedure for applying plastisol coatings to
metallic objects is to clean and sometimes to roughen or chemlcally treat the

B

metallic base, depending on the nature of the base and the adn
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durability of coating required, to apply and cure {usually by baking) the
primer, to heat the primed object o & suitable temperature and to immerse the
heated object in the plastisol (or to apply the plastisol by spraying or

______ ing). A 1ell coating of the plastisol will adhere to the surface.

The thlckness of this coating can be controlled by varying the temperature of

the part before immersion, the immersion time, the rate of withdrawal from the
bath, and the number of dips. These factors may have to be changed as the

properties of the dispersion in the dip tank change with age. The thickness
of coating applicable by ome dip will vary with the composition, shape, and
size of the object being ccated. Liberal thickness tolerances should be
specified for coarings on object which have thin and thick sections. This
coating must then be fused by heating the coated object for the proper time at

the recommended fusing temperature usually 1779 to 205°C (350° to
4000F), When multiple dipping (or spraying) is performed, the ususal
practice is to bake the first and intermediate coa at
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directions of the manufa turer should be followed in preheating primed parts
before dipping. The use of an oven having adequate air circulation is
essential for the proper fusing of thick plastisol coatings. The following
requirements should be considered as minima:

.
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Recirculation - 10 oven vclumes per minute.
Heat input - 1000 Btu/cu. ft./hr. (9547 kcal/m3/nr.)

6.5 Repairing. Damaged coatings can be repaired by adding plastisol to the
defective area and fusing it at the temperature required, in accordance with
supplier’'s instructions.
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6.6 Optimum fusing time. The optimum fusing time at the recommended
temperature should be determined on the particular object by trial. The
optimum fusing time is that time at the recommended temperature at which the
coating is completely fused th not injured by overheating. One method of
determining this time is by dipping unprimed units of the article to be
coated, heating them at the recommended temperature for various lengths of

time, stripping the coatings, subjecting them to tensile tests, and plotting
their elongations. The optimum fusing time is the time at which the slope of
the percent elongation vs. time curve becomes horizontal or nearly so. The
tensile tests may be made shortly after the specimens have cooled to room

D N TRy B R TL . P o4 11 Al e P S G | = AL LY P —— P S,
temperavure, providea tutnav aii vne speclmeus are iLesited sitelr Lne same aging
procedure, since only comparative results are needed. If the optimum fusing
temperature is not known, the above experiment may he rpne&tgd at different

== r=
baklng tempeatures and a temperature should be chosen which produces specimens
having satisfactory tensile strengths and elongations after a reasonable
heating time. It is expected that the manufacturer's recommended fusing

temperature and t;me for the standard specimen will have been based on similar
tests. In some instances it may be advisable to make thick coatings at lower
temperatures and for longer times than those found suitable for thin

coatings. If the size and shape of the object is such that s tensile gpecimen
cannot be obtained from it, snother object of different shape but of

equivalent mass and thickness may be substituted for it in this test.

6.7 Fungicides and plating baths. Some fungicides are capable of poisoning
r

tain plating atns, partlcuiarly chrome plating baths. Therefore, when a
-
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solution be used.

approved bv the manufacturer of the plating

6.8 Subject term (key word) listing.

Plastiscls Corrosion protection
Dip coating Spray coeting
Roller coating
Custodians Preparing activity:
Army - MR Army - MR
|} P o1r
navy = on
Air Force - 84 Project 8030-0601

Review interest:
Army - MI, AR, EA
Navy - SH
Air Force - 84
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Classes 1 and 2
Property Type 1 Type 11 Type III
Volatile matter, percent, max. 5 10 10
Ash content, percent, max. 10 10 5
Viscosity, Brookfield RVF,
No. § spindle, 20 rpm,
103 centipoises 8 + 2 15 + 10 5 + 0.5
Viscosity ratio, Brookfield RVF,
2/20 rpm,
No. 6 spindle, min. NA 1/ 3 NA
Viscosity, Castor-Severs, 1/8 inch
orifice,
poise at sec -1 NA 150 150
type of flow (at 900 sec -1 to
1500 sec -1 shear rate) NA non diiatent non dilatent
1/NA - Not applicable.
14
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TABLE II. Property values of cast fused plastisol.

Classes 1 and 217

Property Type I Type Il Type III
Hardness, Durcometer A 65 + 5 65 + 5 65 + 5
Tensile strength, psi, (MPa), min. 1500(10.3)  1500(10.3) 1500(10.3)
Elongation, percent, min. 250 250 250
Flexibility at -40° + 20C
(-400 + 4°F) pass2/ pass2/ pass2/
Resistance to immersion for 2 days

at 239 + 20¢ (73° :_4°F),
percent change in property, max.

Property
¢ tensile strength change, + 20 + 20 + 20
¢ elongation change, + 10 + 10 + 20
% volume change, 5 *+5 +5
Reagent: 20% sulfuric acid
¢ tensile strength change, + 15 + 20 + 20
% elongation change + 15 + 15 * 15
£ volume change, *5 *5 *5
Reagent: 20% sodium hydroxide
7 tensile strength change, + 20 + 20 + 20
Reagent: ASTM D439 Ciass A
unleaded gasoline
Resistance to oven aging for 7 days

at 70° + 2°C (158° + 4°F)
¢ tensile strength change, max. + 20 + 20 + 20
¥ Change in elongation, max. + 10 + 10 + 10
Dielectric strength, vclts per mil,

min. 300 300 300
Resistance to attack by fungi l/, }/

Appearance of inoculated and No visible No visibdle No visible

incubated specimens growth growth growth
o ML 2 42V cdemn 4L —— a N 4 2N + 20
o bnange in veaslile svrengua, max. L [4v) -'_'_ (4 - -4V
d Mhance in elongstion. mey + 20 + 20 + 20
o vua.usc dil CLUVMHEQG VAVULYy WAL e - e\ —_ o —_ o8

1/Resistance to attack by fungi applicable to class 2 material only.

?]The plastisol shall not crack.
Q/The plastisol shall not contain any organo-mercury compounds (see 4.2.1)

15
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Property Type 1 Type 11 Type I1l

Adhesion after 7 days immersion in
water at 230 + 20C (730 + 4°F) passl/ passl/ passl/
Impact flexibility pass2/ pass2/ pass2/
Corrosion resistance pass3/ pass3/ pass3/
l/The plastisol shall show no visible evidence of separation from the metal

The piastisol shall show good adhesion to the metal when cut with & knife and

1iTted from the cut. A recovery period of 30 to 35 minutes at 230 +. 20C

{73° + 4OF) is allowable before testing adhesion

chipping.

3/There shall be

E/The plastisol shall show no visible evidence of shattering, cracking, or

no visible evidence of corrosion of the metal panel.

(W)
N
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TABLE IV. Quality conformance tests.
Test 7* Class 1 and 2 )
Type I Type II Type III Method
Para.
For dispersed plastisol
Volatile matter X X X 4.4.3.1
Ash content X X X 4.4.5.2
Viscosity, Brookfield X X X 4.4.3.3
Viscosity Ratio, Brookfield N/4 X N/A 4.4.3.4
Viscosity, Castor-Severs N/A X X 4.4.3.5
For cast fused plastisol
Hardness, Durometer A X X 4.4.4.1
Tensile strength X X 4.4.4.2
Elongation X X X 4.4.4.2
For bonded fused plastisecl
Dipability X N/A N/A 4.4.6
Sprayability N/A X N/A 4.4.7
Roller coating N/A N/A X 4.4.8
Adhesion X X X 4.4.5.1
TADLE V. Trocess control testis.
Method
Test Specimen Criteria Frequency
Adhesion 4.4.1.2.2 4.4.5.1 1 per week minimum
Dipability 1/ 4.4.6 4.4.6, 3.6.1 1 per week minimum
Sprayability 2/ 4.4.7 4.4.7, 3.6.2 1 per week minimum
Roller Coat 3/ i.4.8 4.4.8, 3.6.3 1 per week minimum
1/ Type I 2/ Type II 3/ Type III

17
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INSTRUCTIONS: in a continuing effort to make our siandardization documents better, the DoD provides this form for use in
submitting comments and suggestions for improvements. All users of military standsrdization documents are invited to provide
suggestions. This form may be detached, folded along the lines indicated, taped along the loocse edge (DO NOT STAPLE) and
mailed. In block 5, be as specific as pomible about particular probiem areas such as wording which required interpretation, was
too rigid, restrictive, loose, ambiguous, or was incompatible, and give proposed wording changes which would alleviate the
problems. Enter in block 6 any remarks not related 10 a specific paragraph of the document. If block 7 is filled out, an
scknowledgement will be mailed to you within 30 days to let you know that your comments were received and are being
considered.

NOTE: This form may not be used to request copies of documents, nor to re
specification requirements on current contracts. Commenu submitted on this form do not constitute or imply authorization
to waive any portion of the referenced document(s} or to amend contractual requirements.

(Fold along this line) ¢
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